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(57) Abstract: The present invention provides a novel pyra- 
zolopyrimidine compound of the formula [I]: wherein R' is 
(A) a substituted aryl group, (B) an optionally substituted 
nitrogen-containing aliphatic heteromonocyclic group, (C) a 
substituted cyclo-lower alkyl group, (D) an optionally substi- 
tuted amino group, or (E) a substituted heteroaryl group, R 2 
is (a) an optionally substituted heteroaryl group or (b) an op- 
tionally substituted aryl group, Y is a single bond, a lower 
alkylene group or a lower alkenylene group, Z is a group 
of the formula: -CO-, -CH2-, -S02- or a group of the for- 
mula[II]: Q is a lower alkylene group, and q is an integer of 0 
or 1 or a pharmaceutical^ acceptable sait thereof, which has 
a small conductance potassium channel (SK channel) block- 
ing activity and is useful as a medicament and a process for 
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DESCRIPTION 

A PYRAZOLOPYRIMIDINE COMPOUND AND 
A PROCESS FOR PREPARING THE SAME 

TECHNICAL FIELD 

This invention relates to a novel pyrazolopyrimidine compound, which has a 
small-conductance potassium channel (SK) blocking activity and is useful as a 
medicament and a method for preparing the same. 

BACKGROUND ART 

Ca 2+ -activated potassium (K) channels consist of at least three subtypes: Big- 
(BK), Intermediate- (IK) and Small-conductance K channel. These channels are 
activated by increase in intracellular Ca 2+ level. Although BK and IK channels are 
sensitive to changes in membrane voltage and increase in intracellular Ca level, SK 
channels are not significantly sensitive to the change in membrane voltage. Besides, 
SK channels are characterized in that the channels have a low conductance of 6 to 20 pS 
to single channel and a higher sensitivity to apamin. SK channels are present not only 
in . excitable cells such as nerve cells and muscle cells but also in other kinds of cells 
such as liver cells or blood cells, and may be responsible for various cell functions 
including chemokine release, muscle contraction and secretion. 

Apamin is a well-known selective SK channel blocker, and it has been reported 
that this agent activates gastrointestinal peristaltic function (S. A Waterman and M. 
Costa, J. Physiology 477, 459-468, 1994; N. Spencer et al., J. Physiology 517, 889- 
898, 1999), improves cognitive/acquisition deficits (S. Dconen et al., Eur. J. Pharmacol. 
347, 13-21, 1998; C. Ghelardini et al., Br. J. Pharmacol. 123, 1079-1084, 1998) and 
decreases immobility time in mouse forced swimming test (N. Galeotti et al., Br. J. 
Pharmacol. 126, 1653-1659, 1999). Moreover, it is reported that a specific receptor for 
apamin exists in skeletal muscle cells and administration of this agent alleviates the 
symptoms in patients with myotonic muscle dystrophy (J. F. Renaud et al., Nature 319, 
678-680, 1986; M. I. Behrens et al., Muscle & Nerve 17, 1264-1270, 1994). 
Furthermore, it was reported that mice showed abnormal respiratory responses to 
hypoxia under conditional overexpression of SK subtype (SK3) (C. T Bond et al., 

Science 289, 1942-1946, 2000). 

As compounds having a SK channel-blocking activity, bis(benzimidazol) 
compounds such as l,l'-(a, a'-p-xylene)-3,3'-(a, a'-m-xylene)-bis(benzimidazolium), 
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cyclophan compounds such as 7J8-diaza-3,4(l,4)-dibenzena-l,6(l,4)-(Uquinolin- 
acyclooctadecaphan 3 trifluoroacetate hydrate, cross-linked bisquinoline compounds 
such as l,4-bis-(2-methyl-q^iinolin-4-yl)-[l,4]-diazepane and compounds having a 
cyclohexane-l,r( 2 'H)-spiroisoquinoline moiety are disclosed in International Patent 
5 Publication WO00/01676, WO97/48705, the United States Patent No.5,866,562 and 
WO02/79189, respectively. 

SUMMARY OF THE INVENTION 

The object of the present invention is to provide a novel pyrazolopyrimidine 
10 compound as a medicament having an excellent SK channel blocking activity and a 
method for preparing the same. 

The present invention relates to a pyrazolopyrimidine compound of the formula 

P]: 

/ — \ N= 

R'-CO)— Y-Z-N N- 

\ — / \J( [i] 



25 




N 

1 5 wherein R 1 is 

(A) a substituted aryl group, 

(B) an optionally substituted nitrogen-containing aliphatic heteromonocyclic group, 

(C) a substituted cyclo-lower alkyl group, 

(D) an optionally substituted amino group, or 
20 (E) a substituted heteroaryl group, 

R is (a) an optionally substituted heteroaryl group or (b) an optionally substituted aryl 
group, 

Y is a single bond, a lower alkylene group or a lower alkenylene group, 
Z is a group of the formula: -CO-, -CH 2 -, -SO2- or 




Q is a lower alkylene group, and q is an integer of 0 or 1 or a pharmaceutically 
acceptable salt thereof. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

In case that R 1 in the compound [I] is (A) a substituted aryl group, the 
substituent may be the same or different one to three groups selected from the group 



WO 2004/064721 



PCT/JP2004/000617 



consisting of 

(i) a hydroxyl group; (ii) a halogen atom; (iii) a lower alkyl group; (iv) an amino group 
optionally substituted by one or two groups selected from a lower alkyl group optionally 
substituted by a hydroxyl group, a lower alkoxy-lower alkyl group, an amino-lower 
alkanoyl group optionally substituted by a group selected from a lower alkyl group, a 
lower alkoxycarbonyl group and a group of the formula: 



alkyl)amino-lower alkyl group, a (mono- or di-lpwer alkyl)carbamoyl group, a lower 
alkanoyl group optionally substituted by a hydroxyl group, a cyclo-lower alkylcarbonyl 
group, a lower alkoxy-lower alkanoyl group, a lower alkoxy-lower alkoxycarbonyl 
group, a cyclo-lower alkyl-lower alkyl group, a lower alkylsulfonyl group, an aryl- 
lower alkyl group optionally substituted by a (mono- or di-lower alkyl)amino group, a 
lower alkenoyl group, a thiocarbamoyl group optionally substituted by a lower alkyl 
group, a heteroarylcarbonyl group, a nitrogen-containing aliphatic heteromonocyclic 
group-substituted lower alkyl group, a nitrogen-containing aliphatic heteromonocyclic 
group-substituted lower alkanoyl group, an arylsulfonyl group optionally substituted by 
a (mono- or di-lower alkyl)amino group at the aryl moiety; a group of the formula: 



in which R is a lower alkoxy group and a nitrogen-containing aliphatic hetero- 
monocyclic group optionally substituted by a lower alkyl group, (v) a lower alkoxy 
group optionally substituted by a group selected from an amino group optionally 
substituted by a group(s) selected from a lower alkyl group and an aryl-lower alkyl 
group, a heteroaryl group optionally substituted by a lower alkyl group and a nitrogen- 
containing aliphatic heteromonocyclic group optionally substituted by a lower alkyl 
group; (vi) an amino-lower alkyl group optionally substituted by a group selected from 
a lower alkyl group optionally substituted by a hydroxyl group, a lower alkanoyl group, 
a (mono- or di-lower alkyl)amino-lower alkyl group, a (mono- or di-lower alkyl)amino- 
lower alkoxycarbonyl group, a lower alkoxy-lower alkanoyl group, a (mono- or di- 
lower alky!)carbamoyi group, a lower alkoxy-lower alkoxycarbonyl group, a lower 
alkoxy-lower alkyl group, a cyclo-lower alkylcarbonyl group, an aryl-lower alkyl group, 
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in which R is a lower alkyl group at the amino moiety, a (mono- or di-lower 
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a cyclo-lower alkyl group, a cyclo-lower alkyl-lower alkyl group, a nitrogen-containing 
aliphatic heteromonocyclic group-substituted lower alkoxycarbonyl group and a group 
of the formula: 




5 in which R is an amino group, a (mono- or di-lower alkyl)amino group or a (mono- or 
di-lower alkyl)amino-lower alkylamino group; (vii) a nitrogen-containing aliphatic 
heteromonocyclic group-substituted lower alkyl group optionally substituted by a group 
selected from a hydroxyl group, a lower alkyl group optionally substituted by a 
hydroxyl group, a lower alkoxy-lower alkyl group and a carbamoyl group; (viii) a 

10 carbamoyl group optionally substituted by a group selected from a lower alkyl group, a 
(mono- or di-lower alkyl)amino-lower alkyl group, a heteroaryl group-substituted lower 
alkyl group and a nitrogen-containing aliphatic heteromonocyclic group-substituted 
lower alkyl group; (ix) a nitrogen-containing aliphatic heteromonocyclic group 
optionally substituted by a lower alkyl group (said nitrogen-containing aliphatic 

15 heteromonocyclic group may bond to the aryl moiety via an oxygen atom); (x) a nitro 
group; (xi) a cyclo-lower alkyloxy group optionally substituted by a (mono- or di-lower 
alkyl)amino group; (xii) a lower alkenyl group optionally substituted by a group 
selected from a (mono- or di-lower alkyl)amino group and a nitrogen-containing 
aliphatic heteromonocyclic group; (xiii) a lower alkynyl group optionally substituted by 

20 a group(s) selected from a (mono- or di-lower alkyl)amino group and a nitrogen- 
containing aliphatic heteromonocyclic group; (xiv) a lower alkylthio group optionally 
substituted by a (mono- or di-lower alkyl)amino group; and (xv) a cyclo-lower alkyl- 
lower alkoxy group optionally substituted by a (mono- or di-lower alkyl)amino group at 
the cyclo-lower alkyl moiety. 

25 In case that R l in the compound [I\ is (B) an optionally substituted nitrogen- 

containing aliphatic heteromonocyclic group, the substituent may be the group(s) 
selected from a lower alkyl group, a nitrogen-containing aliphatic heteromonocyclic 
group-substituted lower alkanoyl group, a (mono- or di-lower alkyl)amino-lower 
alkanoyl group, a lower alkoxy-lower alkyl group, a (mono- or di-lower alkyl)amino- 

30 lower alkyl group, a cyclo-lower alkyl group, a heteroaryl group, a nitrogen-containing 
aliphatic heteromonocyclic group optionally containing one or more double bond in the 
ling and optionally substituted by a group(s) selected from a lower alkyl group, a lower 
alkoxy-lower alkyl group, a carbamoyl group and a lower alkanoyl-amino group and an 
amino group optionally substituted by a group(s) selected from a lower alkyl group, a 
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(mono- or di-lower alkyl)amino group, a cyclo-lower alkyl-carbonyl group, a lower 
alkenoyl group, a heteroarylcarbonyl group, a lower alkoxy-lower alkyl group, a lower 
alkanoyl group and a nitrogen-containing aliphatic heteromonocyclic group. 

In case that R 1 in the compound [I] is (C) a substituted cyclo-lower alkyl group, 
the substituent maybe a group(s) selected from a group consisting of (i) an amino group 
optionally substituted by a group selected from a lower alkyl group, a (mono- or di- 
lower alkyl)amino-lower alkanoyl group, a nitrogen-containing aliphatic 
heteromonocyclic group-substituted lower alkanoyl group, a (mono- or di-lower 
alkyl)amino-lower alkyl group, a lower alkanoyl group, a cyclo-lower alkylcarbonyl 
group, a lower alkenoyl group, a heteroarylcarbonyl group, an arylcarbonyl group 
optionally substituted by a halogen atom(s), a lower alkyl-thiocarbamoyl group, a lower 
alkoxycarbonyl group, a cyclo-lower alkyl group, a group of the formula: 

/ \ 34 

NC R 

in which R 34 is a (mono-or di-lower alkyl)amino group, a cyclo-lower alkyl-lower alkyl 
group and a lower alkylsulfonyl group; (ii) an amino-lower alkyl group optionally 
substituted by a group selected from a lower alkyl group optionally substituted by a 
hydroxyl group, a (mono- or di-lower alkyl)amino-lower alkanoyl group, a nitrogen- 
containing aliphatic heteromonocyclic group-substituted lower alkanoyl group, a 
nitrogen-containing aliphatic heteromonocyclic group-substituted lower alkyl group, a 
(mono- or di-lower alkyl)amino-lower alkyl group, a heteroaryl group-substituted lower 
alkyl group, a lower alkoxy-lower alkyl group, a lower alkanoyl group, a hetero- 
arylcarbonyl group (the heteroaryl moiety of said group is optionally substituted by a 
lower alkyl group), a cyclo-lower alkylcarbonyl group, an aryl-lower alkyl group, a 
cyclo-lower alkyl group, a cyclo-lower alkyl-lower alkyl group, a lower alkylsulfonyl 
group, a lower alkoxycarbonyl group, a mono- or di-lower alkylcarbamoyl group and an 
arylcarbonyl group optionally substituted by a group(s) selected from a halogen atom 
and a lower alkoxy group, a lower alkoxy-lower alkanoyl group and a lower alkanoyl 
group; (iii) a nitrogen-containing aliphatic heteromonocyclic group optionally 
substituted by a group(s) selected from a hydroxyl group, a lower alkyl group, a lower 
alkanoyl group and a lower alkoxy-lower alkyl group; (iv) a nitrogen-containing 
aliphatic heteromonocyclic group-substituted lower alkyl group (said nitrogen- 
containing aliphatic heteromonocyclic group is optionally fused to a benzene ring and 
optionally substituted by a group selected from a lower alkyl group, a carbamoyl (or 
thiocarbamoyl) group, a hydroxyl group, a lower alkoxy-lower alkyl group, a lower 
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alkanoyl group and a (mono- or di-lower alkyl)amino group); (v) a mono- or di-lower 
alkylamino-lower alkoxy group; and (vi) a carbamoyl group optionally substituted by a 
group(s) selected from a nitrogen-containing aliphatic heteromonocyclic group- 
substituted lower alkyl group optionally substituted by a lower alkyl group, a (mono- or 
di-lower alkyl)amino group and a lower alkyl group. 

In case that R 1 in the compound [I] is (D) an optionally substituted amino 
group, the substituent may be a lower alkyl group. 

In case that R 1 in the compound [I] is (E) a substituted heteroaryl group, the 
substituent may be a group(s) selected from (i) an amino-lower alkyl group optionally 
substituted by a group(s) selected from a lower alkyl group and a lower alkoxy-lower 
alkyl group; (ii) an amino group optionally substituted by a group selected from a cyclo- 
lower alkylcarbonyl group, a (mono- or di-lower alkyl)amino-lower alkyl group, a 
lower alkanoyl group, a lower alkenoyl group, a (mono- or di-lower alkyl)thio- 
carbamoyl group, a (mono- or di-lower alkyl)carbamoyl group and a lower alkyl group; 
(iii) a carbamoyl group optionally substituted by a group selected from a lower alkyl 
group, a mtrogen-containing aliphatic heteromonocyclic group-substituted lower alkyl 
group and a (mono- or di-lower alkyl)amino-lower alkyl group; (iv) a lower alkyl group 
optionally substituted by a halogen atom(s); (v) a (mono- or di-lower alkyl)amino-lower 
alkoxy group; (vi) an oxo group; and (vii) a group of the formula: 

wherein ring A is a nitrogen-containing aliphatic heteromonocyclic group optionally 
substituted by a lower alkyl group and optionally fused to a benzene ring, Y 3 is a single 
bond, a lower alkylene group or a lower alkenylene group and p is an integer of 0 or 1. 

In case that R 2 in the compound [I] is (a) an optionally substituted heteroaryl 
group, the substituent may be the same or different one to three groups selected from a 
lower alkyl group, a lower alkoxy group and a (mono- or di-lower alkyl)amino group. 
In case that R 2 in the compound [I] is (b) an optionally substituted aryl group, the 
substituent may be the same or different one to three groups selected from a lower alkyl 
group, a halogen atom, a halogeno-lower alkoxy group, a (mono- or di-lower 
alkyl)amino group, a lower alkoxy group, a nitro group, a lower alkoxy-lower alkyl 
group, a hydroxyl group, a lower alkanoyl group and a lower alkoxycarbonyl group. 

Examples of the aryl group in R 1 and R 2 include a 6- to 10-membered, mono- 
or bi-cyclic aryl group such as a phenyl group and a naphthyl group. 



WO 2004/064721 



PCT/JP2004/000617 



7 

Examples of the nitrogen-containing aliphatic heteromonocyclic group in R 1 
and R 2 include a 4- to 8-membered (preferably 5- or 6-membered) nitrogen-containing 
aliphatic heteromonocychc group (said cyclic group optionally contain one or more 
double bond in the ring) such as an azetidinyl group, a pyrrolidinyl group, an 
imidazohdinyl group, a pyrazolidinyl group, a piperidyl group, a piperazinyl group, an 
azepinyl group, a diazepinyl group, an azeocinyl group, a diazeocinyl group, a 3- 

pyrrolinyl group or a morpholinyl group. 

Examples of the heteroaryl group in R 1 and R 2 include a 5- to 14-membered 
(preferably 5- to 10-membered) mono- or bi-cycUc heteroaryl group having at least one 
heteroatom selected from nitrogen atom, sulfur atom and oxygen atom. Such 
heteroaryl group may be a nitrogen-containing heteroaryl group selected from a pyrrolyl 
group, an imidazolyl group, a pyrazolyl group, an oxazolyl group, a thiazolyl group, an 
isotbiazolyl group, an isoxazolyl group, a pyridyl group, a dihydropyridyl group, a 
pyrazinyl group, a pyrimidinyl group, a tetrahydropyrimidinyl group, a furopyrimidinyl 
group, a pyridazinyl group, an imidazolidinyl group, an indolyl group, a quinolyl group, 
an isoquinolyl group, a purinyl group, a lH-indazolyl group, a quinazolinyl group, a 
cinnolinyl group, a quinoxalinyl group, a phthalazinyl group and a pteridinyl group or 
an oxygen- or sulfur-containing heteroaryl group selected from a furyl group, a pyranyl 
group, a thienyl group, a benzofuryl group and a benzothienyl group. 

Examples of the lower alkylene group and the lower alkenylene group in Y 
includes an alkylene group having one to eight carbon atoms (e.g., methylene group, 
ethylene group or propylene group) and an alkenylene group having two to eight carbon 
atoms (e.g., vinylene group or propenylene group), respectively. 

Among the objective compounds [rj of the present invention, preferred 
examples are (1) those in which Y is a single bond, a lower alkylene group or a lower 
alkenylene group, Z is -CO-, R 2 is a phenyl group substituted by a group selected from a 
lower alkyl group, a lower alkoxy group and a halogen atom, a lower alkoxy-substituted 
heteroaryl group or a lower alkyl-substituted heteroaryl group and q is an integer of 0, 
or (2) those in which Y is a single bond, Z is -CH 2 -, R 2 is a lower alkoxyphenyl group 

and q is an integer of 0. 

Among the objective compounds [I] of the present invention, more preferred 
examples are those in which R 1 is (a) a phenyl group substituted by a group selected 
from (i) a lower alkoxy group substituted by a group selected from a (mono- or di-lower 
alkyl)amino group and a nitrogen-containing aliphatic heteromonocychc group, (ii) a 
lower alkyl group substituted by a group selected from a (mono- or di-lower alkyl)- 
amino group and a nitiogen-containing aliphatic heteromonocyclic group, and (iii) an 
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amino group substituted by a group selected from a lower alkyl group, a cyclo-lower 
alkylcarbonyl group, a (mono- or di-lower alkyl)amino-lower alkyl group, a lower 
alkoxy-lower alkoxycarbonyl group, a nifrogen-containing aliphatic heteromonocyclic 
group-substituted lower alkyl group, a lower alkanoyl group and a lower alkenoyl 
group, (b) a cyclo-lower alkyl group substituted by a group selected from (i) an amino- 
lower alkyl group optionally substituted by a group selected from a lower alkyl group, a 
hydroxy-lower alkyl group, a (mono- or di-lower alkyl)amino-lower alkyl group, a 
lower alkanoyl group, a cyclo-lower alkylcarbonyl group and a lower alkoxy-lower 
alkyl group; (ii) a mfrogen-containing aliphatic heteromonocyclic group optionally 
substituted by a hydroxyl group; and (iii) an amino group substituted by a group 
selected from a lower alkyl group, a cyclo-lower alkylcarbonyl group, a (mono- or di- 
lower alkyl)amino-lower alkyl group, a lower alkanoyl group, a heteroarylcarbonyl 
group, a lower alkylsulfonyl group and a lower alkyl-tbiocarbamoyl group, or (c) a 
mfrogen-containing aliphatic heteromonocyclic group substituted by a group selected 
from (i) a lower alkyl group, (ii) an amino group optionally substituted by a group 
selected from a lower alkyl group, a (mono- or di-lower alkyl)amino-lower alkyl group 
and a cyclo-lower alkylcarbonyl group and (iii) a mfrogen-containing aliphatic 
heteromonocyclic group substituted by a lower alkyl group, R 2 is a phenyl group 
substituted by a group selected from a halogen atom and a lower alkoxy group, a lower 
alkyl group-substituted heteroaryl group or a lower alkoxy-substituted heteroaryl group 

and Q is methylene group. 

Among the more preferred compounds [I] mentioned above, further preferred 
compound are those in which the group of the formula: ^-(O^-Y-Z- is a 4-(mono- or 
di-lower alkylamino-lower alkyl)benzoyl group; a 4-(pyrrolidino-lower alkyl)benzoyl 
group; a 4-(di-lower alkylamino-lower alkoxy)benzoyl group; a 3-(di-lower alkylamino- 
lower alkoxy)-4-(di-lower alkylamino-lower alkoxy)benzoyl group; a 4-(piperidino- 
lower alkoxy)benzoyl group; a 4-[N-lower alkyl-N-(di-lower alkylamino-lower alkyl)- 
amino]benzoyl group; a 4-[N-lower alkanoyl-N-(di-lower alkylamino-lower alkyl)- 
amino]benzoyl group; a 4-[N-lower alkenoyl-N-(di-lower alkylamino-lower alkyl)- 
amino]benzoyl group; a 4-[N-(cyclo-lower alkylcarbonyl)-N-(di-lower alkylamino- 
lower alkyl)amino]benzoyl group; a 4-[N-(k>wer alkoxy-lower alkoxycarbonyl)-N-(di- 
lower alkylamino-lower allcyl)amino]benzoyl group; a 4-[N-lower alkanoyl-N- 
(pyrrohdino-lower alkyl)amino]benzoyl group; a [l-(lower alkyl)piperidin-4-yl]- 
carbonyl group; a 4-[N-lower alkyl-N-(di-lower alkylamino-lower alkyl)amino]- 
piperidinocarbonyl group; a 4-[N-(cyclo-lower alkylcarbonyl)-N-(di-lower alkylamino- 
lower alkyl)amino]- piperidinocarbonyl group; a 4-[4-(di-lower alkyl)piperidino]- 
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piperidinocarbonyl group; a [1 -(lower alkyl)piperidin-4-yl]lower alkanoyl group; a [1- 
(lower alkyl)piperidin-4-yl]lower alkenoyl group; a 4-(di-lower alkylaniino-lower 
alkyl)cyclohexylcarbonyl group; a 4-(mono- or di-lower alkylamino)cyclohexyl- 
carbonyl group; a 4-[N-lower alkanoyl-N-(di-lower alkylamino-lower alkyl)amino]- 
cyclohexylcarbonyl group; a 4-[N-lower alkenoyl-N-(di-lower alkylamino-lower alkyl)- 
amino]cyclohexylcarbonyl group; a 4-[N-heteroarylcarbonyl-N-(di-lower alkylamino- 
lower alkyl)amino]cyclohexyl-carbonyl group; a 4-[N-lower alkylmiocarbamoyl-N-(di- 
lower alkylamino-lower alkyl)amino]cyclohexylcarbonyl group; a 4-[N-(di-lower 
alkylamino-lower alkyl)-N-(lower alkylsulfonyl)amino]cyclohexylcarbonyl group; a 4- 
[[N-lower alkyl-N-(hydroxy-lower alkyl)amino]lower alkyl]cyclohexylcarbonyl group; 
a 4-[[N-lower alkyl-N-(lower alkoxy-lower alkyl)amino]lower alkyl]cyclohexyl- 
carbonyl group; a 4-[[N-lower alkanoyl-N-(di-lower alkylamino-lower alkyl)amino]- 
lower alkyl]cyclohexylcarbonyl group; a 4-[[N-(cyclo-lower alkylcarbonyl)-N-(di-lower 
alkylamino-lower alkyl)amino]lower alkyl]cyclohexylcarbonyl group; a 4-(pyrrolidino)- 
cyclohexylcarbonyl group; a 4-(hydroxypyrrolidino)cyclohexylcarbonyl group; or a 4- 
(piperidino)cyclohexylcarbonyl group, and R 2 is a phenyl group substituted by one or 
two groups selected from an ethoxy group and a fluorine atom, an ethoxypyridyl group, 
a propylpyridyl group or a propylthiazolyl group. 

Among the further preferred compounds [TJ of the present invention mentioned 
above, particularly preferred examples are those in which R2 is 3-ethoxyphenyl group, 
6-propylpyridin-2-yl group, 6-ethoxypyridin-2-yl group, 2-propyl-l,3-thiazol-4-yl 
group or 3-ethoxy-2-fluorophenyl group. 

The concrete examples of the particularly preferred compound include 
l-(3-emoxybenzyl)-4-[4-[4-[2-(dmiemylamino)emoxy]benzoyl]piperazin-l-yl]-lH^ 

pyrazolo[3,4-d]pyrimidine; 

l-(3-ethoxybenzyl)-4-[4-[4-[2-(l-piperidyl)ethoxy]benzoyl]piperazin-l-yl]-lH- 
pyrazolo[3 ,4-d]pyrimidine; 

1 -(3-ethoxybenzyl)-4- [4-[4-(dimemylammomethyl)benzoyl]piperazin- 1 -yl] - 1H- 
pyrazolo [3 ,4-d]pyrimidine; 

l-(3-emoxybenzyl)-4-[4-[4-(diemylammomemyl)benzoyl]piperazm-l-yl]-lH-pyr^ 
[3,4-d]pyrimidine; 

l-(3-emoxyben2^1)-4-[4-[4-(l-pyrrolidmylmemyl)benzoyl]piperazm-l-^^^ 
pyrazolo[3,4-d]pyrimidine; 

l-(3-emoxyben2yl)-4-[4-[4-|^-(cyclopropylcarbonyl)-N-[2-(dime%lamm 
ammo]benzoyl]piperazm-l-yl]-lH-pyrazolo[3,4-d]pyrimidine; 
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l-(3-ethoxybenzyl)-4-[4-[4-[N-[(2-m^ 

ethyl]amino]benzoyl]piperazin- 1 -yl] - lH-pyrazolo[3 ,4-d]pyrimidine; 

l-(3-ethoxybenzyl)-4-[4-[4-|N-isob^^^ 

piperazin-1 -yl]- lH-pyrazolo[3 ,4-d]pyrimidine; 

l-(3-ethoxybenzyl)-4-[4-[(l-propylpiperidin-4-yl)carbonyl]piperazin-l-yl]-lH- 
pyrazolo[3,4-d]pyrimidine; 

l-(3-ethoxybenzyl)-4-[4-[3-(l-isopropylpiperidin-4-yl)propionyl]piperazin-l-yl]-lH- 
pyrazolo[3,4-d]pyrimidine; 

l<3-ethoxybenzyl)-4-[4-[[trans^-(dimethylaininomethyl)cyclohexyl]carbonyl]- 
piperazin- 1 -yl]- lH-pyrazolo[3 ,4-d]pyrimidine; 

1 -(3-ethoxybenzyl)-4-[4-[[trans-4-(l -pyrrolidinyl)cyclohexyl]carbonyl]piperazin-l -yl]- 
lH-pyrazolo[3,4-d]pyrimidine; 

l-(3-ethoxybenzyl)-4-[4-[(E)-3-(l-isopropylpiperidin-4-yl)acryloyl]piperazm 
pyrazolo[3 ,4-d]pyrimidine; 

l-(3-ethoxybenzyl)-4-[4-[4-[3-(dimethylamino)-2,2-dimethylpropyloxy]benzoyl]- 

piperazin-l-yl]-lH-pyiazolo[3,4-d]pyrimidine; 
l-[(6-propylpyridin-2-yl)me&yl]-4-[4-[4-[3-(dimefliylamino)-2,2-dm 

benzoyl]piperazin-l-yl]-lH-pyrazolo[3,4-d]pyrimidine; 
l-(3-ethoxybeiizyl)-4-[4-[4-I^-acetyl-N-[2-(l-pyiTolidinyl)e%l]ainino]benzoyl]- 

piperazin-1 -yl]-lH-pyrazolo[3 ,4-d]pyrimidine; 
l-(3-ethoxybenzyl)-4-[4-[4-|N-acetyl-N-^^ 
piperazin-1 -yl]- 1 H-pyrazolo[3 ,4-d]pyrimidine; 
l-(3-ethoxybenzyl)-4-[4-[4-(ethylamm^^ 
[3,4-d]pyrimidine; 

l-(3-ethoxybenzyl)-4-[4-[(trans-4-piperidinocyclohexyl)carbonyl]piperazin-l-yl]-lH- 
pyrazolo[3 ,4-d]pyrimidine; 

l-(3-ethoxybenzyl)-4-[4-[[trans-4-((3S)-3-hydroxy-l-pyrrolidinyl)cyclohexyl]- 

carbonyl]piperazin-l-yl]-lH-pyrazolo[3,4-d]pyrimidine; 

l-(3-ethoxybenzyl)-4-[4-[[1xans-4-[N-acetyl-N-[2-(dimethylamino)ethyl]^ 

hexyl]carbonyl]piperazin-l-yl]-lH-pyrazolo[3,4-d]pyrimidine; 

l-(3-ethoxybenzyl)-4-[4-[[trans-4-p4-(2^ 

cyclohexyl]carbonyl]piperazin-l-yl]-lH-pyrazolo[3,4-d]pyrimidine; 

l-(3-ethoxybenzyl)-4-[4-[[trans-4-|>r-(crotonoyl)-N-[2-(dimethylainino)e^ 

cyclohexyl]carbonyl]piperazin-l-yl]-lH-pyrazolo[3,4-d]pyrimidine; 

l-(3-ethoxybenzyl)-4-[4-[[trans-4-|^ 
ethyl]amino]cyclohexyl]carbo^ 
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l-[(2-propyl-l>tMazol-4-yl)me%lMW 
ethyl]amino]benzoyl]piperazin4-yl]4H-pyrazolo[3,4-d]pyrimidine; 

l-[(6-ethoxypyridin-2-yl)m^ 
piperazin4-yl]4H-pyrazolo[3,4-d]pyrimidine; 

5 i-[(6-propylpyridin-2-yl)me%l]-4-[^ 

piperazin- 1 -yl]- 1 H-pyrazolo [3,4-d]pyrimidine; 

l-[(6-propylpyridin-2-yl)methyl^ 

carbonyl]piperazin4-yl]-lH-pyrazolo[3^d]pyrimidine; 

l-[(6-propylpyridin-2-yl)me%l]-4-[^ 
10 aminomethyl]cyclohexyl]carbonyl]piperazin4-yl]-lH-pyrazolo[3,4-d]pyri^ 

l-[(2-propyl-l>tbiazol-4-yl)methyl]-4-^ 
propyloxy]benzoyl]piperazin^-yl]4H-pyrazolo[3,4-d]pyrimidine; 

l-[(6-propylpyridin-2-yl)methyl]-4-^ 
piperazin-l-yl]-lH-pyrazolo[3,4-d]pyrimidine; 
1 5 l-[(2-propyl-l 3-thiazol-4-yl)methyl]-4^4-[[trans-4-(dipropylamino)cyclohexyl]- 

carbonyl]piperazin- 1 -yl]- 1 H-pyrazolo[3 ,4-d]pyrimidine; 
l-[(6-propylpyri(iin-2-yl)methyl]-4-[4-[[trans-4-(l-piperidyl)cyclohexyl]carbon^ 

piperazin-l-yl]-lH-pyrazolo[3Ad]pyrimidine; 

l-[(6-e1hoxypyridin-2-yl)methyl]-^ 
20 piperazin-l-yl]-lH-pyrazolo[3,4-d]pyrimidine; 

l-[(2-propyl-l,3-tMazol-4-yl)methyl]-4-[4-[[trans-4-(l-piperidyl)cyclohexyn 

piperazm-l-yl]-lH-pyrazolo[3,4-d]pyrimidine; 

l-(3-ethoxybenzyl)-4-[4-[[trans-4-(ethylamino)cyclohexyl]carbonyl]piperazin-l-yy 

1 H-pyrazolo[3 ,4-d]pyrimidine; 

25 i-(3- e thoxybenzyl)-4-[4-[3-[2-(^ 

(dimethyl)propyloxy]benzoyl]piperazin-l-yl]-lH-pyrazolo[3,4-d]pyrimidine; 

l-(3-ethoxybenzyl)-4-[4-[4-[N-(cyclopropa^^ 

amino]piperidinocarbonyl]piperazin-l-yl]-lH-pyrazolo[3,4-d]pyi^dine; 
l-(3-ethoxybenzyl)-4-[4-[4-(33-dimethylpiperadino)piperidinocarbonyl]piperazin-l- 

30 yl]-lH- pyrazolo[3,4-d]pyrimidine; 

l-(3-ethoxybenzyl)-4-[4-[4-[N-ethyW^ 

carbonyl]piperazin-l -yl]- 1 H- pyrazolo[3 ,4-d]pyrimidine; 
l-[(6-propylpyridin-2-yl)mefliyl]-4-[4-[[trans4-[[N-(t-butyl)-N-ethylai^ 

cyclohexyl]carbonyl]piperazin-l-yl]-lH-pyrazolo[3,4-d]pyrimidine; 

35 l-[(6-propylpyridin-2-yl)me%l]-4-[4-[^ 

amino]me%l]cyclohexyl]carbonyl]piperazin-l-yl]-lH-pyrazolo[3,4-d]pyrim 
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H(6-etaypyridm-2-yl)me%lM-[^ 
ammo]memyl]cydohexyl]carbonyl]piper^^ 

l-(3-emoxybenzyl)^[4<[tram-4-[|^ 

cyclohexyl]caibonyl]piperazin-l-yl]-lH-pyrazolo[3,4-d]pyrimidine; 
l-[(2-propyl-l>tbiazol-4-yl)me%lH<^ 

e%l]amino]methyl]cyclohexyl]carbonyl]piperazin-l-yl]-lH-pyrazolo[3 s 4-d]- 
pyrimidine; 

l-(3-emoxybenzylM-[4-[[trans^[^ 

cyclohexyl]carbonyl]piperazin4-yl]-lH-pyrazolo[3,4-d]pyramdine; 

l-[(6-propylpyridin-2-yl)memyl]-444-[[^^ 
(memanesulfonyl)ammo]cyclohexyl](^bo^ 

pyrimidine; 

14(6-ethoxypyridin-2-yl)methyi]-4-[4-[[trans-4-|N-[2-(dimethy^ 
(methanesdfonyl)amino]cyclohexyl]carbonyl]piperazin-l-yl]-lH-pyrazolo[3,4- 

d]pyrimidine; 

l-[(2-propyl-l,3-thiazoM-yl)me%l]-4-[4-[[traiis-4-|K-[2<dime%lamm 
(methanesulfonyl)amino]cyclohexyl]carbonyl]piperazin4-yl]4H-pyrazolo 

pyrimidine; 

l-[(6-propylpyridm-2-yl)memylH-^ 

pivaloylammo]methyl]cyclohexyl]carbonyl]piperazm-l-yl]4H-pyrazolo[3,4-d]- 
pyrimidine; 

l-[(6-propylpyridm-2-yl)methyl]-^^ 

(dimemylammo)e%l]amino]me%l]^ 

[3,4-d]pyrimidine; 

l-(3-emoxybenzyl)-4<4-[[trans-4-|TC-[2^ 
cyclohexyl]carbonyl]piperazm-l-yl]-lH-pyrazolo[3,4-d]pyrimidine; 

l-(3-ethoxy-2-fluorobenzyl)-4-[4-[(trans^piperidin-l-ylcyclohexyl)carbonyl]- 

piperazdn- 1 -yl]- 1 H-pyrazolo [3 ^d]pyrimidine; 
l-(3-etay-2-fluorobenzyl)-4-[4-tf 

memyl]cyclohexyl]carbonyl]piperazm4-yl]-lH-pyrazolo[3Ad]py^idine; 
l<3-emoxy-2-fluoroben2yl)-4-[444-(emylammomethyl)benzoyl]piperazin-l-yl]-lH- 

pyrazolo[3 ,4-d]pyrimidine; 

l-(3^oxy-2-fluorobenzyl)-4-[4-[4-[N-acetyl-N-[2-(dimethylain^ 
benzoyl]piperazin-l -yl]-lH-pyrazolo[3 ,4-d]pyrimidine; 
or a pharmaceutically acceptable salt thereof. 
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When the compound [I] of the present invention has an asymmetric carbon 
atom(s) at the substituent in R 1 and/or R 2 , it may exist in the form of a stereoisomer 
thereof (diastereoisomers, optical isomers) owing to said asymmetric carbon atom(s) 
thereof, and the present invention also includes these stereoisomers and a mixture 
5 thereof 

A compound [I\ of the present invention or a pharmaceutically acceptable salt 
thereof shows a significant antagonizing activity against apamin, which is known as a 
selective SK channel blocker, in a competitive binding assay. For example, as a result 
of the assay conducted in the same manner as described in WO02/079189 (Experiment 
10 1), a compound of the present invention, l-(3-ethoxybenzyl)-4-[4-[4-[N-(cyclopropyl- 
carbonyl)-N-[2-(dimemylanimo)e^ 

d]pyrimidine, showed an excellent apamin-binding inhibitory activity (IC 5 o: 0.05 uM). 
Therefore, the compound [I\ or a pharmaceutically acceptable salt thereof is useful as a 
SK channel blocker which is applicable to treatment and/or prophylaxis of SK-channel- 
15 related diseases such as gastrointestinal motility disorders (e.g., constipation, irritable 
bowel syndrome, gastoroesophageal reflux disease, post-operative ileus), central 
nervous system disorders (e.g., memory and learning disorders including Arzheimer's 
disease, depression), emotional disorders, myotonic muscular dystrophy or sleep apnea. 
Moreover, the compound of the present invention shows a low toxicity and are 

20 safe as medicaments. 

The compound [J] of the present invention can be clinically used either in the 
free form or in the form of a pharmaceutically acceptable salt thereof. The 
pharmaceutically acceptable salt of the compound [I] includes a salt with an inorganic 
acid such as hydrochloride, sulfate, phosphate or hydrobromide, or a salt with an 

25 organic acid such as oxalate, citrate, methanesulfonate, benzenesulfonate, tosylate or 
maleate. Besides, when the compound [I] of the present invention has a carboxyl 
group(s) and the like in its molecule, examples of the pharmaceutically acceptable salt 
include, salts with a base such as alkaline metal (e.g., sodium salt, potassium salt), or 
alkaline earth metal (e.g., calcium salt). 

30 The compound [I], a salt thereof, or its intermediate or a salt thereof includes 

either intramolecular salt or an additive thereof, and solvates or hydrates thereof. 

The present compound [I] or a pharmaceutically acceptable salt thereof can be 
administered either orally or parenterally, and can be formulated into a conventional 
pharmaceutical preparation such as tablets, granules, fine granules, capsules, powders, 

35 injections or inhalants. 
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The dose of the compound |T] of the present invention or a pharmaceutical^ 
acceptable salt thereof may vary in accordance with the administration routes, and the 
ages, weights and conditions of the patients. For example, when administered in an 
injection preparation, it is usually in the range of about 0.0001 to 1 mg/kg/day, 
preferably in the range of about 0.001 to 0. 1 mg/kg/day. When administered in an oral 
preparation, it is usually in the range of about 0.001 to 100 mg/kg/day, preferably in the 
range of 0.01 to 1 0 mg/kg/day. 

BEST MODE FOR CARRYING OUT THE INVENTION 

The pyrazolopyrimidine compound [I] of the present invention may be 
prepared by the following manners. 
Process A: 

Among the compounds [I\ of the present invention, the compound of the 
following formula [I-A]: 

r'-(0)-y-z*^Qn-^Qn [ia] 

wherein Z a is a group of the formula: -CO-, -S0 2 - or =C=N-CN and other symbols are 
the same as defined above, can be prepared by reacting a compound of the formula [H] : 

N=\ 

wherein the symbols are the same as defined above or a salt thereof with a compound of 
the formula [ffl]: 
R l -(0) q -Y-Z a -OR 3 [nrj 

wherein R 3 is a hydrogen atom, a lower alkyl group or benzyl group and other symbols 
are the same as defined above or a salt thereof. 

When R 3 is a hydrogen atom, the above-mentioned reaction can be carried out 
in a solvent in the presence of a condensing agent, and in the presence or absence of an 
activating agent and a base. Examples of the solvent include any solvent which does 
not disturb the reaction, such as methylene chloride, chloroform, N,N- 
dimethylformaide, N,N-dimethylacetamide, tetrahydrofuran, dioxane, toluene, benzene, 
1,2-dichloroethane, 1 -methyl-2-pyrrolidinone, 1 ,2-dimethoxyethane and the like. 



HN N-4N 
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The condensing agent includes, for example, dicyclohexylcarbodiimide (DCC), 
l-ethyl-3-(3-dimethylammopropyl)carbodiimide • hydrochloride (WSC • HC1), 
diphenyl-phosphoryl azide (DPPA), carbonyldiimidazole (CDI), diethylcyano- 
phosphonate (DEPC), dusopropyl(^bodiimide (D1PCI), benzotriazol-l-yloxy- 

5 trispyrrolidinophosphonium hexafluorophosphate (PyBOP), carbonylditriazole, N- 
cyclohexylcarbodiimide-N'-propyloxymethylpolystylene (P S-carbodiimide), N-ethoxy- 
carbonyl-2-ethoxy- 1 ,2-dihydroquinoline (EEDQ), 2-(7-azabenzotriazol- 1 -yl)- 1 , 1 ,3,3- 
tetramethyluronium hexafluorophosphate (HATU), 2-(lH-benzotriazol-l-yl-l,l,3,3- 
tetramethyluronium (HBTU), bromotrispyrrolidinophosphoniutn hexafluorophosphate 

10 (PyBroP), 2-(lH-benzotriazol-l-yl)-l,l,3,3-tetramethyluronium tetrafluoroborate 
(TBTU), chloro-l,l > 3,3-tetramethyluronium chloroanumonate (ACTU) and the like. 

Examples of the activating agent include 1-hydroxybenzotriazole (HOB-t), 1- 
hydroxysuccinimide (HOSu), dimethylaminopyridine (DMAP), l-hydroxy-7- 
azabenzotriazole (HOAt), hydroxyphthalimide (HOPht), pentafluorophenol (Pfp-OH), 

1 5 1 -hydroxybenzotriazole-6-sulfonamidomethylpolystylene (PS-HOBt) and the like. 

The base includes, for example, pyridine, triethylamine, diisopropylethylamine, 
4-methylmorpholine, l,8-diazabicycio[5,4,0]-7-undecene (DBU) and the like. 

In the above-mentioned process, the compound [II] can be used in an amount 
of 0.3 to 10 moles, preferably 0.5 to 2 moles per mole of the compound [nrj. The 

20 condensing agent can be used in an amount of 1 to 10 moles, preferably 1 .5 to 4 moles 
per one mole of the compound [HJ or [IH]. The base can be used in an amount of 1 to 
10 moles, preferably 2 to 4 moles per one mole of the compound [H] or [IE]. The 
activating agent can be used in an amount of 1 to 10 moles, preferably 1.5 to 4 moles 
per one mole of the compound [fl] or [HTJ. The reaction can be carried out at -20 to 

25 80°C, preferably 0 to 30°C. 

Concomitantly, when R 3 in the compound [EI] is hydrogen atom, the reaction 
process A to prepare the compound [I-A] can be carried out by converting the 
compound to a reactive derivative at the carboxyl group and the like (e.g., an acid 
halide, a mixed acid anhydride) and reacting the reactive derivative with the compound 

30 [ITJ in the presence of the base in the solvent or without solvent. 

When R 3 in the compound [HTJ is a lower alkyl group or a benzyl group, the 
reaction process A can be also carried out by converting the compound to a 
corresponding carboxylic acid (sulfonic acid or imino acid) compound by a 
conventional method such as hydrolysis, acidolysis using hydrochloric acid, formic 

35 acid, trifluoroacetic acid and the like or hydrogenation and reacting the carboxylic acid 
compound with the compound [D] by the above-mentioned method. 
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Furthermore, when R 3 in the compound [IE] is a lower alkyl group or a benzyl 
group, the reaction process A can be also carried out by directly reacting the ester 
compound [IT] with the compound [HI] in the presence of a base in a solvent or without 
solvent The solvent includes any solvent which does not disturb the reaction, such as 
5 methylene chloride, chloroform, N,N-dimethylformamide, N,N-dimethylacetamide, 
tetrahydrofuran, dioxane, toluene, benzene, 1,2-dichloroethane, l-methyl-2- 
pyrrolidinone, methanol, ethanol, isopropanol and the like. The base includes, for 
example, triethylamine, diisopropylethylamine, 4-methylmorpholine, 1,8-diazabicyclo- 
[5,4,0]undecene (DBU), dimethylaminopyridine (DMAP) and the like. 
10 In the above-mentioned process, the compound [ID] can be used in an amount 

of 0.3 to 10 moles, preferably 0.5 to 2 moles per mole of the compound [II]. The base 
can be used in an amount of 1 to 10 moles, preferably 1 to 4 moles per one mole of the 
compound [H] or [HI]. The reaction can be carried out at 25 to 150°C, preferably 60 to 

100°C. 
15 Process B: 

Among the compounds [I] of the present invention, the compound in which Z 
is -CH 2 - of the following formula [I-B]: 

wherein the symbols are the same as defined above, can be prepared by reacting a 
20 compound [IT] or a salt thereof with an aldehyde compound (a lower alkanal or an aryl- 
lower alkanal) of the formula [IV]: 
R^COVY-CHO [IV] 

wherein the symbols are the same as defined above in the presence of a reducing agent 
in a solvent. 

25 The solvent includes any solvent which does not disturb the reaction, such as 

methylene chloride, chloroform, 1,2-dichloroethane, M,N-dimethylformamide, N,N- 
dimethylacetamide, l-methyl-2-pyirolidinone, tetrahydrofuran, 1,2-dimethoxyethane, 
dioxane, toluene, benzene, methanol, ethanol, isopropanol, acetic acid and the like. 
The reducing agent includes, for example, macroporous triethylammoniummethyl- 

30 polystylene cyanoborohydride (MP-Cyanoborohydride), sodium borohydride, sodium 
triacetoxyborohydride, sodium cyanoborohydride and the like. The reducing agent can 
be used in an amount of 1 to 10 moles, preferably 1 to 4 moles per one mole of the 
compound [IT|. The reaction can be carried out at -20 to 100°C, preferably 0 to 40°C. 
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Process C: 

Among the compounds [I\ of the present invention, the compound of the 
formula [I-C]: 

/ — \ N=\ 
i, Z a -N N-<\ N 

N Q 

5 wherein R 11 is an amino group optionally substituted by a group selected from a lower 
alkyl group, a (mono- or di-lower alkyl)amino-lower alkyl group and a nitrogen- 
containing aliphatic heteromonocyclic group-substituted lower alkyl group, Z a is a 
group of the formula: -CO-, -SCV or =C=N-CN and other symbols are the same as 
defined above, can be prepared by reacting a carboxylic acid compound of the formula 

10 [V]: 




Z a -N N-\ N 

vv r2 

wherein the symbols are the same as defined above or a salt thereof with an amine 
compound of the formula [VI] : 
R n -H [VI] 

1 5 wherein R 11 is the same as defined above or a salt thereof. The reaction can be carried 
out in a solvent in the presence of a condensing agent and in the presence or absence of 
an activating agent and a base. Examples of the solvent, condensing agent, activating 
agent and base include those as exemplified in the Process A. 

The compound [V] can be used in an amount of 0.5 to 3 moles, preferably 1 to 

20 2 moles per one mole of the compound [VI]. The condensing agent can be used in an 
amount of 1 to 10 moles, preferably 1.5 to 4 moles per one mole of the compound [V] 
or [VI]. The base can be used in an amount of 1 to 10 moles, preferably 2 to 4 moles 
per one mole of the compound [V] or [VI]. The activating agent can be used in an 
amount of 1 to 10 moles, preferably 1.5 to 4 moles per one mole of the compound [V] 

25 or [VT|. The reaction can be carried out at -20 to 80°C, preferably 0 to 30°C. 
Process D: 

Among the compounds [I] of the present invention, the compound of the 
formula [I-D]: 
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R 12< -N i — \ N= 



[ I-D ] 

wherein R 12 is an optionally substituted mtrogen-containing aliphatic heteromonocyclic 
group or an optionally substituted amino group and other symbols are the same as 
defined above can be prepared by reacting a compound of the formula [VII]: 

W 2 / — \ N=\ 

0 M_M^ N tvm 

N Q 

wherein W 2 is a reactive residue and other symbols are the same as defined above with a 
compound of the formula [ViilJ: 

r12 <Tnh [vnrj 

wherein the symbol is the same as defined above or a salt thereof, or 
reacting a compound of the formula [II]: 

v%- r2 

wherein the symbols are the same as defined above or a salt thereof with a compound of 
the formula [DC]: 

W 2 / — \ p 12 



O 

wherein the symbol is the same as defined above. 

The reaction for preparing the compound [I-D] from the compound [VII] and 
[Vliri or the compound [IT] and [DC] can be carried out in a solvent in the presence of a 
base. The solvent includes any solvent which does not disturb the reaction, such as 
chloroform, methylene chloride, 1 ,2-dichloroethane, tetrahydrofuran, dioxane, ethyl 
acetate, N,N-dimethylformamide, N,N-dimethylacetamide, l-methyl-2-pyrrolidinone, 
dimethylsulfoxide, toluene and the like. The base includes, for example, triethyl- 
amine, diisopropylethylamine, N-methylmorpholine, pyridine and the like. The 
compound [Vnrj or [II] can be used in an amount of 0.8 to 3 moles, preferably 1 to 1 .5 
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moles per one mole of the compound [VII] or [IX]. The base can be used in an 
amount of 1 to 4 moles, preferably 2 to 3 moles per one mole of the compound [E\ or 
[DCJ.The reaction can be carried out at 25 to 150°C, preferably 60 to 120°C. 

Meanwhile, the compound [DC] can be prepared by reacting the compound [II] 
with a compound of the formula [X] (phosgen, a phosgen precursor, a phosgen 
equivalent and the like): 
O 

0 [X] 

wherein W 1 and W 2 are a reactive residue. 

Besides, the compound [IX] can be prepared by reacting the compound [VHI] 
with the compound [X]. In the compound [X], the reactive residue represented as W 1 
or W 2 may be a halogen atom, phenoxy group, p-nitrophenoxy group, a lower alkoxy 
group or a nitrogen-containing aromatic heteromonocyclic group (e.g., a 5- or 6- 
membered heteroaryl group containing at least one nitrogen atom such as pyridyl 
group). 

The reaction for preparing the compound [VII] or [IX] can be carried out in a 
solvent in the presence of a base. The solvent and the base include those used in the 
reaction for preparing the compound [I-D] from the compound [VII] and [Vni] or the 
compound [IT] and [IX]. The phosgen precursor is, for example, triphosgen, 
diphosgen (phosgen dimer) and the like. The phosgen equivalent includes, for 
example, p-nitrophenyl chloroformate, diethyl carbonate, 1,1-carbonyldiimidazole, 
diphenyl chlorocarbonate, diethyl carbonate, N,N'-disuccinimidyl carbonate, dipyridin- 

2-yl carbonate and the like. 

The compound [X] can be used in an amount of 0.2 to 4 moles, preferably 0.4 
to 2 moles per one mole of the compound [II] or [VIII]. The base can be used in an 
amount of 3 to 6 moles, preferably 3 to 4 moles per one mole of the compound [II] or 
[VHI].The reaction can be carried out at -4 to 60 °C, preferably 0 to 30 °C. 

The aforementioned reactions for preparing the compound [I-D] from the 
compound [VIII] via the compound [VII] or [IX] can be also carried out without 
isolating the intermediate compound [VII] or [DC]. 

The objective compound [I] of the present invention can be also prepared by 
intramolecularly converting the substituent(s) in R l of the compound [I] as obtained 
above to the other desired substituent(s) within the scope the present invention. The 
intramolecular conversion processes can be selected according to the kinds of the 
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objective substituents, and may be carried out, for example, by the following methods 

(a) to (e). 
Method (a): 

An objective compound [I] of the present invention having a substituent(s) 
5 containing a substituted lower alkoxy group in R 1 can be prepared by reacting a 
compound [I] having a substituent(s) containing a hydroxyl group in R 1 with a lower 
alkyl halide having a corresponding substituent(s) in the presence of a base (e.g., 
sodium hydride, potassium carbonate), or by reacting a compound [I] having a 
substituent(s) containing a hydroxyl group in R 1 with a lower alkanol having a 
10 corresponding substituent(s) in an appropriate solvent in the presence of 
triphenylphosphine and isopropyl azodicarboxylate. 
Method (b): 

An objective compound [I] of the present invention having a substituent(s) 
containing a lower alkylamino group in R 1 can be prepared by reacting a corresponding 
15 compound [I] having a substituent(s) containing a primary or secondary amino group 
with a corresponding lower alkyl halide in an appropriate solvent in the presence of a 
base. 

Method (c): 

An objective compound [I] of the present invention having a substituent(s) 
20 containing an acylamino group such as a lower alkanoylamino group in R 1 can be 
prepared by reacting a corresponding compound [I] having a substituent(s) containing a 
primary or secondary amino group in R 1 with a corresponding carboxylic acid or 
thiocarboxylic acid compound in the same manner as described in the above Process A. 
Method (d): 

25 An objective compound [I] of the present invention having a substituent(s) 

containing a group of the formula: 




wherein R 13 is a hydrogen atom or a lower alkyl group, R 14 and R 15 are a lower alkyl 
group which may be combined each other to form a ring group and n is an integer of 1 
30 or 2 in R 1 , can be prepared by reacting a corresponding compound [I] having a 
substituent(s) containing a primary or secondary amino group in R 1 with a compound of 
the formula [X']: 
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x"V 1X1 

wherein X 1 and X 2 is a halogen atom and the other symbols are the same as defined 
above in an appropriate solvent in the presence of a base and then reacting the resultant 
product with an amine compound of the formula [XI]: 
(R 14 )(R 15 )NH [XI] 

wherein the symbols are the same as defined above. Meanwhile, the reaction can be 
also carried out in a single reaction vessel without isolating an intermediate. 
Method (e): 

An objective compound [I\ of the present invention, having a substituent(s) 
containing a group of the formula: 

(CH^\— 

wherein m is an integer of 5 or 6 in R 1 can be prepared by reacting a corresponding 
compound [I] having a substituent(s) containing an amino group(s) with a compound of 
the formula [XII]: 
X^CI^m-X 4 [XII] 

wherein X 3 and X 4 are a halogen atom and the other symbols are the same as defined 
above in an appropriate solvent in the presence of a base. 

In conducting the above mentioned Processes A to C and Methods (a) to (e), 
when the starting materials or intermediate compounds have a functional group(s), if 
necessary, the protection of the functional groups and the following deprotection thereof 
may be carried out in accordance with a conventional method. 

An intermediate compound [II] for preparation of the objective compound [I] 
of the present invention can be obtained, for example, in accordance with the following 
method as described in WO02/79189, reacting a compound [XIII] with a compound 
[XIV] to prepare a compound [II- A], reacting the product with a compound [XV] to 
prepare a compound [II-B] and removing an amino-protecting group (G) from the 
resultant product in a conventional manner. 
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/ \ 

I N-G 



G - N x M // N 




R 2 -Q-X 5 



[XV] 



pan] 



[H-A] 




/ — v p=\ 



Deprotection 



Compound [IT] 



[n-B] 



In the above scheme, G is an amino-protecting group and the other symbols are 

the same as defined above. 

The reaction process to prepare the compound [II- A] can be carried out in a 
solvent or without solvent in the presence or absence of an activating agent and an 
additive. The solvent includes any solvent which does not disturb the reaction, for 
example, xylene, chloroform and the like. Examples of the activating agent include 
hexamethyldisilazane, N,0-bistrimethylsilylacetamide, chlorotrimethylsilane. The 
additives include ammonium sulfate, chlorotrimethylsilane, triethylamine hydro- 
chloride, pyridine hydrochloride, triethylamine and the like. 

The compound [II-B] can be prepared by reacting a compound [II-A] with a 
lower alkanol or a compound having a leaving group of the formula [XV]: 
R 2 -Q-X 5 [XV] 

wherein X s is hydroxyl group or a leaving group and the other symbols are the same as 
defined above in an appropriate solvent in the presence of an dehydrating agent or a 
base. The solvent includes, for example, methylene chloride, chloroform, 1,2- 
dichloroethane, N,N-dimethylformamide, N,N-dimethylacetamide, 1 -methyl- 
pyrrolidinone, tetrahydrofuran, 1,2-dimethoxyethane, 1,4-dioxane, toluene, benzene and 
the like. The dehydrating agent for the compound in which X 5 is a hydroxyl group 
includes, for example, a combination of a diester of azodicarboxylic acid and a tri- 
substituted phosphine or phosphorane and the like. The base for the compound in 
which X 5 is a leaving group such as a halogen atom, a lower alkylsulfonyloxy group or 
an arylsulfonyloxy group includes, for example, an alkaline metal hydroxide such as 
lithium hydroxide, an alkali metal hydride, an alkali metal carbonate, an alkali metal 
lower alkoxide, lithium diisopropylamide (LD A) and the like. 
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In the above compound [II-B], amino-protecting group G includes, for 
example, benzyl group, a lower alkoxycarbonyl group and the protecting group can be 
removed in a conventional manner. 

The intermediate compound [V] of the present invention can be prepared by 
5 reacting a compound [II] with a compound of the formula [XVI]: 
R 16 -COOH [XVI] 

wherein R 16 is a phenyl group substituted by a protected or esterified carboxyl group or 
its reactive derivative such as a corresponding acid halide (e.g., an acid chloride) and 
removing the protecting group or ester residue from the resultant product in accordance 

1 0 with a conventional manner. 

The objective compound [I] and the starting materilas [III] or [IV] of the 
present invention can be also prepared by intramolecularly converting the substituent(s) 
in R 1 and/or R 2 of the compound as obtained above to the other desired substituent(s) 
within the scope the present invention. The method of such conversion can be selected 

15 according to the kind of the desired substituent and includes, for example, O-alkylation, 
reductive amination and the like. 

If necessary, the compounds [I] of the present invention obtained in the 
aforementioned Processes A to D or Methods (a) to (e) can be converted to a 
pharmaceutically acceptable salt thereof by a conventional manner. 

20 Throughout the present description and claims, the "lower alkyl group" or 

"lower alkoxy group" means a straight or branched chain alkyl or alkoxy group having 
1 to 6 carbon atoms, preferably 1 to 4 carbon atoms. The "lower alkanoyl group" 
means a straight or branched chain alkanoyl group having 2 to 7 carbon atoms, 
preferably 2 to 5 carbon atoms. The "cyclo-lower alkyl group" means a cycloalkyl 

25 having 3 to 8 carbon atoms, preferably 3 to 6 carbon atoms. The "lower alkenyl 
group" means a straight or branched chain alkenyl group having 2 to 8 carbon atoms, 
preferably 2 to 4 carbon atoms. The "lower alkynyl group" means a straight or 
branched chain alkynyl group having 2 to 8 carbon atoms, preferably 2 to 4 carbon 
atoms. The "lower alkylene group" means a straight or branched chain alkylene group 

30 having 1 to 6 carbon atoms, preferably 1 to 5 carbon atoms. The "lower alkenylene 
group" means a straight or branched chain alkenylene group having 2 to 8 carbon 
atoms, preferably 2 to 4 carbon atoms. Moreover, "halogen atom" means fluorine, 
chlorine, bromine or iodine atom. The "lower alkenoyl group" means a straight or 
branched chain alkenoyl group having 2 to 8 carbon atoms, preferably 3 to 6 carbon 

35 atoms. The "heteroaryl group means a 5- to 14-membered heteroaryl group containing 
at least one heteroatom selected from nitrogen atom, sulfur atom or oxygen atom, 
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particularly a 5- to 10-membered, mono- or bi-cyclic heteroaryl group containing at 
least one nitrogen atom as a heteroatom. 

The present invention is illustrated in more detail by the following Examples 
and Reference Examples but should not be construed to be limited thereto. 

5 Example 1 

To a solution of ethyl 4-I>I-(cyclopropylcarbony 
amino]benzoate (106 mg; compound obtained in Reference Example 11) in ethanol (3 
mL) is added 2N sodium hydroxide solution (21 \iL) and the mixture is stirred at room 
temperature overnight. To the reaction mixture is added 2N HC1 (42 pL) and the 

10 mixture is concentrated to give a crude carboxylic acid compound. To the compound 
is added successively methylene chloride (2 mL), l-(3-ethoxybenzyl)-4-piperazin-l-yl- 
lH-pyrazolo[3,4-d]pyrimidine dihydrochloride (105 mg, compound described in 
WO02/79189), 1-hydroxybenzotriazole (51.7 mg), triethylamine (124.5 pL) and 1- 
ethyl-3-(3-dimethylaminopropyl)carbodiiinide hydrochloride (73.4 mg) and the mixture 

15 is stirred at room temperature for 19 hours. The reaction mixture is diluted with 
chloroform (5 mL) and thereto is added a saturated sodium hydxogencarbonate solution 
(10 mL). After stirring, the organic layer is separated and concentrated. The 
resultant crude product is purified by flash column chromatography on NH-silica gel 
(Chromatorex NH silica gel; Fuji Silicia Chemical Ltd., Solvent; ethyl acetate : 

20 chloroform = 1 : 0 0 : 1) to give l-(3-ethoxybenzyl)-4-[4-[4-[N-(cyclopropyl- 
carbonyl)-N-[2-(dimethylan^o)ethyl]amino]benzoyl]piperazin- 1 -yl]-l H-pyrazolo[3,4- 
d]pyrimidine (127 mg, yield; 84%) as an amorphous powder. MS (APCI) m/z: 597 

[M+H] + 
Example 2 

25 To trans-4-(l-pyrrolidinyl)cyclohexanecarboxylate hydrochloride (26 mg; 

compound obtained in Reference example 87(2)) is added successively methylene 
chloride (3.5 mL), l-(3-ethoxybenzyl)-4-piperazin-l^ 

dihydrochloride (30 mg), 0.5M 1-hydroxybenzotriazole in N,N-dimethylformamide 
(219 pL), triethylamine (35.6 \iL) and N-cyclohexylcarbodiimide-N'-propyloxymethyl- 

30 polystylene (310.4 mg, PS-Carbodiimide, 0.94 mmol/g; Argonaut Technology) and the 
mixture is stirred at room temperature for 24 hours by using a parallel synthesizer 
(Quest 210; Argonaut Technology). To the reaction mixture is added macroporous 
triethylammoniummethylpolystylene carbonate (120 mg, MP-Carbonate 3.04 mmol/g; 
Argonaut Technology) and the mixture is stirred at room temperature for 3 hours. The 

35 liquid layer is separated from the reaction mixture and the residual resin is washed 
successively with chloroform and methanol. The liquid layer and the washings are 
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combined and concentrated by centrifugal concentrator. The resultant crude product is 
purified by HPLC (XTeira PerpMS CI 8 column; Waters Inc., Solvent; 10 mM 
ammonium carbonate : methanol = 1 : 1 -* 5 : 95) to give l-(3-ethoxybenzyl)-4~[4- 
[ [trans-4-(l -pyrrolidinyl)cyclohexyl] carbonyl]piperazin- 1 -yl]-l H-pyrazolo [3 ,4-d]- 
5 pyrimidine (27 mg, yield; 71%) as an amorphous powder. 
MS (APCI) m/z:518 [M+H] + 
IRCNujolJcm" 1 ; 1634, 1596, 1555, 1459 
Example 3 

To 4-[2-(dimethylamino)ethoxy]benzoic acid hydrochloride (66 mg, compound 
1 0 obtained in Reference example 78(2)) is added successively methylene chloride (2 mL), 
1 -(3-ethoxybenzyl)-4-piperazin- 1 -yl- 1 H-pyrazolo[3 ,4-d]pyrimidine dihydrochloride 
(100 mg), 1-hydroxybenzotriazole (49.3 mg), triethylamine (118.6 \iL) and l-ethyl-3-[3- 
(dimethylamino)propyl]carbodiimide hydrochloride (70 mg) and the mixture is stirred 
at room temperature for 17 hours. The reaction mixture is diluted with chloroform (5 
15 mL) and thereto is added a saturated sodium hydrogencarbonate solution (10 mL). 
After stirring, the organic layer is separated and concentrated. The resultant crude 
product is purified by flash column chromatography on NH-silica gel (Solvent; ethyl 
acetate : chloroform = 1 : 0 0 : 1) to give l-(3-ethoxybenzyl)-4-[4-[4-[2-(<^ 
ammo)ethoxy]benzoyl]piperaz^ (103 mg, yield; 

20 69%) as an amorphous powder. MS (APCI) m/z: 530 [M+H] + 
Example 4 

(1) To a suspension of l-.(3-ethoxybenzyl)-4-piperazin-l-yl]-lH-pyrazolo[3,4- 
d]pyrimidine dihydrochloride (2 g) and triethylamine (2.18 mL) in methylene chloride 
(20 mL) is added dropwise a solution of terephthalic acid mono-methyl ester chloride 

25 (970 mg) in methylene chloride (10 mL) under ice-cooling and the mixture is stirred at 
room temperature for one day. The reaction mixture is diluted with water and stirred 
for 30 minutes. The methylene chloride layer is separated and the aqueous layer is 
extracted with chloroform. The chloroform layer and the methylene chloride layer are 
combined, washed with saturated brine, dried over anhydrous sodium sulfate, and 

30 concentrated. The crude product is purified by flash column chromatography on silica 
gel (Biotage Flush 40M; Solvent; ethyl acetate : n-hexane = 1 : 1) to give l-(3- 
ethoxybenzyl)-4-[4-[4-(methoxycarbonyl)benzoyl]piperazin-l -yl]- 1 H-pyrazolo[3 ,4-d]- 
pyrimidine (2.4 g, yield; 98%) as an amorphous powder. MS (APCI) m/z: 501 
[M+H] + 

35 (2) To a suspension of the compound obtained in the above step (1) (2.4 g) in 

ethanol/tetrahydofuran (1 : 1, 25 mL) is added dropwise 10% aqueous sodium 
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hydroxide solution (10 mL) and the mixture is stirred at room temperature for 19 hours. 
The reaction mixture is diluted with chloroform, neutralized with 10% aqueous citric 
acid solution and extracted with chloroform (x 2). The extract is washed with 
saturated brine, dried over anhydrous sodium sulfate and concentrated. To the 
5 resultant crude carboxylic acid compound (50 mg) is added successively N,N- 
diethylethylenediamine (35.8 mg), 0.5 M 1-hydroxybenzotriazole in N,N-dimethyl- 
formamide (308 \ih) and N-cyclohexylcarbcKhimide-N'-propyloxymethylpolystylene 
(328 mg, PS-carbodiimide 0.94 mmol/g). The mixture is stirred at room temperature 
for 24 hour by using a parallel synthesizer (Quest 210). To the reaction mixture is 

10 added macroporous triethylainmoniummethylpolystylenecarbonate (MP-Carbonate 3.04 
mmol/g, 120 mg) and the mixture is stirred at room temperature for 1 hour. The liquid 
layer is separated and the resin is washed successively with chloroform and methanol. 
The washing and the reaction solution are combined and concentrated. The resultant 
crude product is purified by HPLC (XTerra PrepMS CI 8 column, Solvent; 10 mM 

15 ammonium carbonate : methanol = 80 : 20 — ► 5 : 95) to give l-(3-ethoxybenzyl)-4-[4- 
[4- [2-(diethylamino)ethylcarbamoyl]benzoyl]piperazin- 1 -yl] - 1 H-pyrazolo[3,4-d]- 
pyrimidine (15.6 mg, yield; 19%) as an amorphous powder. MS (APCI) m/z: 585 
[M+H] + 

(3) The compound obtained in the above step (2) is dissolved in ethanol (1 mL) 
20 and thereto is added 2N hydrochloric acid (16 \iL). The mixture is evaporated to 
remove solvent and the residue is dissolved in water and lyophilized to give l-(3- 
ethoxybenzyl)^-[4-[4-[2-(diethylan 

pyrazolo[3,4-d]pyrimidine hydrochloride as an amorphous powder. MS (APCI) m/z: 
585 [M+H] + 
25 Example 5 

(1) The compound obtained in Reference Example 1(3) is treated in the same 
manner as described in Example 1 to give l-(3-ethoxybenzyl)-4-[4-[4-[N-[3-(dimethyl- 
amino)propionyl] -N-[2-(dimethylainino)ethyl]amino]benzoyl]piperazin- 1 -yl] -1H- 
pyrazolo[3,4-d]pyrimidine as an amorphous powder. 

30 (2) A mixture of the compound obtained in the above step (1) (131 mg) and 

fumaric acid 24.2 mg is dissolved in water and lyophilized to give l-(3-ethoxybenzyl)- 
4-[4-[4-[N-[3-(dimethylamino) propionyl]-N-[2-(dimethylaino)ethyl]amino]benzoyl]- 
piperazin-l-yl]-lH-pyrazolo[3,4-d]pyrimidine fumarate as powder. 
MS (APCI) m/z: 628 [M+H] + 

35 Example 6 
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To 4-[N-[(2-memoxyemoxy)carbonyl]-N-[2-(dim^ 
benzaldehyde (90 mg, compound obtained in Reference Example 97) is added 
successively tetrahydrofuran (1.5 mL), l-(3-ethoxybenzyl)-4-(l-piperazinyl)-lH- 
pyrazolo[3,4-d]pyrimidine dihydrochloride (100 mg), triethylamine (90 uL), acetic acid 
(73 uL) and macroporous triemylammomummethylpolystylenecyanoborohydride (MP- 
Cyanoborohydride 2.04 mmol/g, Argonaut Technology). The mixture is shaken at 
room temperature for 18 hours by using a parallel synthesizer (MiniBlock; Mettler 
Toledo). The reaction mixture is separated and the residual resin is washed with 
tetrahydrofuran (x 3). The washings and the reaction solution are combined and 
concentrated. The resultant crude product is purified by flash column chromatography 
on silica gel (Solvent; ethyl acetate : chloroform = 1 : 0 -*■ 0 : 1) to give l-(3- 
emoxybenzyl)-4-[4-[4-|N-[(2-memox 

ammo]benzyl]piperazm-l-yl]4H-pyrazolo[3,4-d]pyrimidine (159 mg, yield; 38%) as 
an amorphous powder. MS (APCI) m/z: 617 [M+H] + 
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Examples 7 to 83 

The corresponding materials are treated in the same manner as described in 
Example 1 , or Examples 1 and 4(2) to give the compounds as shown in the following 
Table 1. 

5 Table 1 (No.l) 



R 1 / — \ N=\ 


Ex. Nos. 


R 1 


Physicochemical properties etc. 


7* 


OyMe 


amorphous powder 
MS (APCI) 571 [M+H]+ 


8* 


IX 


amorphous powder 

TvyTc / a t)/^t\ f Art riv /fj_un_i_ 
Mb (AJrUlJ Dyy [MH-rlJ+ 


9* 


Me 


amorphous powder 
MS (APCI) 599 [M+H]+ 


10* 


O^t-Bu 


amorphous powder 
MS (APCI) 613 [M+H]+ 


11* 




amorphous powder 
MS (APCI) 597 [M+H]+ 


12* 


°^OH 


amorphous powder 
MS (APCI) 587 [M+H]+ 



hydrochloride 



Me: methyl group, Et: ethyl group, t-Bu: tert-butyl group 
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Table 1 (No.2) 



R 1 , \ N=\ 

>-n n-\ N ^ 
o w M i 1 


Ex. Nos. 


R 1 


Physicochemical properties etc. 


13* 

» 




amorphous powder 
MS (APCI) 611 [M+H]+ 


14 




amorphous powder 
MS (APCI) 639 [M+H]+ 


15 

* 




amorphous powder 
MS (APCI) 623 [M+H]+ 


16* 


t-Bu 

V 


amorphous powder 
MS (APCI) 627 [M+H]+ 


17* 




amorphous powder 
MS (APCI) 625 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group, t-Bu: tert-butyl group 



WO 2004/064721 



PCT/JP2004/000617 



30 



Table 1 (No.3) 



R 1 / — \ N=\ 


Ex. Nos. 


R 1 


Physicochemical properties etc. 


18* 


SyNHMe 


amornhous Dowder 
MS (APCI) 602 [M+H]+ 


19* 


H 

v t r, A 


amorphous powder 
MS (APCI) 644 [M+H]+ 


20* 


H Me 


amorphous powder 
MS (APCI) 644 [M+H]+ 


21 




amorphous powder 
MS (APCI) 656 [M+H]+ 


22 


H 

Me 2 N^^ Nv j^N^ 


amorphous powder 
MS (APCI) 529 [M+H]+ 


23 


Me 2 N''^ Nv jP^ 


amorphous powder 
MS (APCI) 585 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group 
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Table 1 (No.4) 



R 1 /-^ N=\ 


Ex. Nos. 


R 1 


Physicochemical properties etc. 


24 




amorphous powder 
MS (APCI) 613 [M+HJ+ 


25 




amorphous powder 
MS (APCI) 601 [M+H]+ 


26 




amorphous powder 
MS (APCI) 631 [M+H]+ 


27 


H 


amorphous powder 
MS (APCI) 628 [M+H]+ 



Me: methyl group, Et: ethyl group 
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Table 1 (No.5) 





Ex. Nos. 


R 1 


Physicochemical properties etc. 


28* 




amorphous powder 
MS (APCI) 659 [M+H]+ 


29* 


r^ji °Y^NEt 2 


amorphous powder 
MS CAPCD 661 rM+Hl+ 


30* 




amorphous powder 
MS (APCI) 647 [M+H]+ 


31* 




amorphous powder 
MS (APCI) 673 [M+H]+ 


32* 


a u 


amorphous powder 
MS (APCI) 675 [M+H]+ 


33* 




amorphous powder 
MS (APCI) 633 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group 



WO 2004/064721 



33 



PCT/JP2004/000617 



Table 1 (No.6) 



R 1 /—\ N=\ 
y-H N-<\ ,N 

4 N .N^AfeA 0Et 


Ex. Nos. 


R 1 


Physicochemical properties etc. 


34* 




amorphous powder 
MS (APCI) 625 [M+H]+ 


35* 


h 3 c^ n y^i 


amorphous powder 
MS (APCI) 599 [M+H]+ 


36* 


H 3 C^ N ^1 


amorphous powder 
MS (APCI) 627 [M+H]+ 


37 


OY^^NMe 2 

E,0 ^ N XX 


amorphous powder 
MS (APCI) 629 [M+H]+ 


38 


EtO^ N ^Q, 


amorphous powder 
MS (APCI) 657 [M+H]+ 


39 


°Y^NMe 2 


amorphous powder 
MS(APCI)615[M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group 
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Table 1 (No.7) 





Ex. Nos. 


R 1 


Physicochenucal properties etc. 


40 


°^NEt 2 


amorphous powder 
MS (APCI) 643 [M+HJ+ 


41 




amorphous powder 
MS (APCI) 557 [M+H]+ 


42 


0^v^NEt 2 

HN XX 


amorphous powder 
MS (APCI) 585 [M+H]+ 


43 


Q Me 
Me 2 N-^ N, -^3)— 


amorphous powder 
MS (APCI) 599 [M+H]+ 


44 


Me 2 N— ^~ ^"C^ - 


amorphous powder 
MS (APCI) 611 [M+H]+ 



Me: methyl group, Et: ethyl group 
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Table 1 (No.8) 



V-N N 
O 




OEt 



Ex. Nos. 



R 



Physicochemical properties etc. 



45 



Me2N. 



N 



O 




amorphous powder 
MS (APCI) 627 [M+H]+ 



46 



Me 2 N. 



O 

, N A^OMe 



amorphous powder 
MS (APCI) 615 [M+H]+ 



47 



Me2N. 




amorphous powder 
MS (APCI) 614 [M+H]+ 



48 



Me,N. 



N A 0 ^OMe 




amorphous powder 
MS (APCI) 645 [M+H]+ 



49 



Me 2 N. 



O 

H 



Me 




amorphous powder 
MS (APCI) 642 [M+H]+ 



Me: methyl group, Et: ethyl group 
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Table 1 (No.9) 



R 1 /—\ N=\ 
o >-N w N^.N ^ 


Ex. Nos. 


R 


Physicochemical properties etc. 






amorphous powder 
MS (APCI) 500 [M+H]+ 


51 




amorphous powder 
MS (APCI) 542 [M+H]+ 


52 


MeO"^ if^i 
Me^N^^A^A. 

Me 


amorphous powder 
MS (APCI) 572 [M+H]+ 


53 


ms 'OjCX 


amorphous powder 
MS (APCI) 555 [M+H]+ 


54 




amorphous powder 
MS (APCI) 526 [M+H]+ 


55 


cux 


amorphous powder 
MS (APCI) 540 [M+H]+ 



Me: methyl group, Et: ethyl group 
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Table 1 (No.10) 



R 1 / — \ N=\ 

4 N .N^^A 0Et 


Ex. Nos. 


R 1 


Physicochemical properties etc. 


56 




amorphous powder 
MS (APCI) 571 [M+H]+ 


57 


Me 
f^Me 


amorphous powder 
MS (APCI) 585 [M+H]+ 


58 




amorphous powder 
MS (APCI) 625 [M+H]+ 



Me: methyl group, Et: ethyl group 
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Table 1 (No. 11) 



R 1 / — N=\ 


Ex. Nos. 


R 1 


Physicochemical properties etc. 


59 


Me 
/ 

/-H /==\ 

Me 2 N 


amorphous powder 

JYIo ^nTvlJ «^ j / [ivi > rxj ' 


60 




amorohous powder 
MS (APCI) 585 [M+H]+ 


61 


Me 
Me-( 


amorphous powder 
MS (APCI) 599 [M+H]+ 


62 


Me 2 N^ N ^-(3 


amorphous powder 
MS (APCI) 639 [M+H]+ 


63 


E * N Xk 


amorphous powder 
MS (APCI) 528 [M+H]+ 



Me: methyl group, Et: ethyl group 
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Table 1 (No.12) 



R 1 N=\ 

>-N N-<\ ,N 


Ex. Nos. 


R 1 


Physicochemical properties etc. 


64 




amorphous powder 
MS (APCI) 542 [M+H]+ 


65 




amorphous powder 
MS (APCI) 556 [M+H]+ 


DO 




amorphous powder 
MS (APCI) 572 [M+H]+ 


67 


oxa 


amorphous powder 
MS (APCI) 590 [M+H]+ 


68 


Me 


amorphous powder 
MS (APCI) 568 [M+H]+ 


69 




amorphous powder 
MS (APCI) 526 [M+H]+ 


70 




amorphous powder 
MS (APCI) 540 [M+H]+ 


71 


O 


amorphous powder 
MS (APCI) 583 [M+H]+ 



Me: methyl group, Et: ethyl group 
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Table 1 (No. 13) 



R 1 r~\ N=\ 

4 N .N^A>A 0Et 


Ex. Nos. 


R 1 


Physicochemical properties etc. 


72 


Me 


amorphous powder 
MS (APCI) 544 [M+H]+ 


73 


"Y^ NHBoc 


amorphous powder 
MS (APCI) 686 [M+H]+ 


74 


Et 2 N^ ,S0 2 Me 

Me °-D~ 


amorphous powder 
MS (APCI) 665 [M+H]+ 


75 




amorphous powder 
MS (APCI) 501 [M+H]+ 


76* 


Me ^jJ^\ 


amorphous powder 
MS (APCI) 515 [M+H]+ 



*: hydrochloride, Me: methyl group, Et: ethyl group, 
Boc: tert-butoxycarbonyl group 
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Table 1 (No. 14) 



R 1 /-^ N=\ 

n 


bx. JNos. 


K 


r nysicocncrnicai properties etc. 


77* 




amorphous powder 
MS (APCI) 529 [M+H]+ 


78* 


<TXX 


amorphous powder 
MS (APCI) 527 [M+H]+ 


79* 




amorphous powder 
MS (APCI) 541 [M+H]+ 


80* 


OTA 


amorphous powder 
MS (APCI) 556 [M+H]+ 


81* 




amorphous powder 
MS (APCI) 572 [M+H]+ 


82* 




amorphous powder 
MS (APCI) 529 [M+H]+ 


83* 




amorphous powder 
MS (APCI) 575 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group 
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Examples 84 to 92 

The corresponding materials are treated in the same manner as described in 
Example 2 to give the compounds as shown in the following Table 2. 



Table 2 



R'-Y N=\ 


Ex. Nos. 


R J -Y- 


Physicochemical properties etc. 


84 


/ — N* \ — 
Me^ N — ' 


amorphous powder 
MS (APCI) 492 [M+H]+ 


85 


Me / \ 

>-N )— 
Me N — 1 


amorphous powder 
MS (APCI) 492 [M+H]+ 


86 




amorpnous powuer 
MS (APCI) 541 [M+H]+ 


87 


Me 2 N'^ v ^ v 


amorphous powder 
MS (APCI) 452 [M+H]+ 


88 


Me / — v 


amorphous powder 
MS (APCI) 506 [M+H]+ 


89 


Me 7 ^ 


amorphous powder 
MS (APCI) 520 [M+H]+ 


90 


Me 2 N i — v 


amorphous powder 
MS (APCI) 506 [M+H]+ 


91 


Me 2 Ni"/ \-» 


amorphous powder 
MS (APCI) 492 [M+H]+ 


92 




amorphous powder 
MS (APCI) 534 [M+H]+ 



5 Me: methyl group, Et: ethyl group 



WO 2004/064721 



PCT/JP2004/000617 



43 



Exam ples 93 to 129 

The corresponding materials are treated in the same manner as described in 
Example 3, or Examples 3 and 5(2) to give the compounds as shown in the following 
Table 3. 

Table 3 (No. 1 ) 



Ex. Nos. 



93* 



94* 



95* 



96* 



97* 



98* 



99* 



NMe2 



Me 2 N 




N Q-R 



-Q-R J 






N "Et 



Me 




N OEt 



OEt 



0CF 3 



Physicochemical properties etc. 



amorphous powder 
MS (APCI) 662 [M+H]+ 



amorphous powder 
MS (APCI) 643 [M+H]+ 



amorphous powder 
MS (APCI) 657 [M+H]+ 



amorphous powder 
MS (APCI) 642 [M+H]+ 



amorphous powder 
MS (APCI) 673 [M+H]+ 



amorphous powder 
MS (APCI) 672 [M+H]+ 



amorphous powder 
MS (APCI) 712 [M+H]+ 



*: fumarate 

Me: methyl group, Et: ethyl group 
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Table 3 (No.2) 



NMe 2 



0= K 



N 



Me2N 



N=\ 



Ex. Nos. 


-Q-R 2 


Physicochemical properties etc. 


100* 


F 


amorphous powder 
MS (APCI) 660 [M+H]+ 


101* 




amorphous powder 
MS (APCI) 677 [M+H]+ 


102* 


^X/>-Et 


amorphous powder 
MS (APCI) 663 [M+H]+ 


103* 




amorphous powder 
MS (APCI) 671 [M+H]+ 


104* 




amorphous powder 
MS (APCI) 671 [M+H]+ 


105* 




amorphous powder 
MS (APCI) 678 [M+H]+ 



*: fomarate 

Me: methyl group, Et: ethyl group, nPr: n-propyl group 
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Table 3 (No.3) 




Ex. Nos. 




Q-R 2 


Physicochernical properties etc. 


106 




X 


amorphous powder 
MS (APCI) 499 [M+H]+ 


107 


-J 


V^OEt 


amorphous powder 
MS (APCI) 501 [M+H]+ 


108 




amorphous powder 
MS (APCI) 540 [M+H]+ 


109 


— ' 


F 


amorphous powder 
MS (APCI) 488 [M+H]+ 


. 110 




(/ nPr 
N 


amorphous powder 
MS (APCI) 505 [M+H]+ 



Me: methyl group, Et: ethyl group, nPr: n-propyl group 
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Table 3 (No.4) 



O^NMe 2 

/— N 
MegN— ' >=\ 


Ex. Nos. 


-Q-R 2 


Physicochemical properties etc. 

•/ XX 


HI* 


T 

CI 


amorphous powder 
MS(APCI)618[M+H]+ 


112* 


Et 


amorphous powder 
MS(APCI)613[M+H]+ 


113* 




amorphous powder 
MS (APCI) 599 [M+H]+ 


114* 


XI 


amorphous powder 
MS (APCI) 627 [M+H]+ 


115* 


F 


amorphous powder 
MS (APCI) 616 [M+H]+ 


116* 


XI 


amorphous powder 
MS (APCI) 629 [M+H]+ 


117* 




amorphous powder 
MS (APCI) 598 [M+H]+ 



*: fumarate 

Me: methyl group, Et: ethyl group, nPr: n-propyl group 
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Table 3 (No.5) 



/-N 

MeaN— ' )=\ 

M /"A 

VN-Q-R2 


Ex. Nos. 


-Q-R 2 


Physicochemical properties etc. 


118* 


jOl 


amorphous powder 
MS (APCI) 668 [M+H]+ 


119* 


Ci ' 


amorphous powder 
MS (APCI) 627 [M+H]+ 


120* 


. 1 v NHEt 


amorphous powder 
MS (APCI) 634 [M+H]+ 


121* 




amorphous powder 
MS(APCI)619[M+H]+ 


122* 




amorphous powder 
MS (APCI) 633 [M+H]+ 



*: fumarate 



Me: methyl group, Et: ethyl group, nPr: n-propyl group 
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Table 3 (No.6) 



R 1 -\ /~\ N=\ , 


Ex. Nos. 


R - Y- 


r nysicocnemicai properties eiu 




y —* ** ' V 

Me 2 N 


amorphous powder 
MS (APCI) 556 [M+H]+ 


124 




amorphous powder 
MS (APCI) 570 [M+H]+ 


125 


o Meo in 


amorphous powder 
MS (APCI) 628 [M+H]+ 


126 




amorphous powder 
MS (APCI) 530 [M+H]+ 


127 


cp^cx 


amorphous powder 
MS (APCI) 570 [M+H]+ 


128 




amorphous powder 
MS (APCI) 500 [M+H]+ 


129 


Me-N~V-^y— 


amorphous powder 
MS (APCI) 541 [M+H]+ 



Me: methyl group, Et: ethyl group 
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Examples 130 to 133 

The corresponding materials are treated in the same manner as described 
Examples 4 and 5(2) to give the compounds as shown in the following Table 4. 

Table 4 



• 


R 1 




Ex. Nos. 


R 1 


Physicochemical properties etc. 


130* 




amorpnous powaer 
MS (APCI) 597 [M+H]+ 


131* 


hn ^nO 


amorphous powder 
MS (APCI) 583 [M+H]+ 


132* 




amorphous powder 
MS (APCI) 611 [M+H]+ 


133* 


MeN^ NEt2 


amorphous powder 
MS (APCI) 599 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group 
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Examples 134 to 139 

The corresponding materials are treated in the same manner as described 
Example 6 to give the compounds as shown in the following Table 5. 



Table 5 



R 1 N=\ 

V N ^^ 0Et 


Ex. Nos. 


R 1 


Physicochemical properties etc. 


134 


^ .Me 


amorphous powder > 
MS (APCI) 527 [M+H]+ 


135 


Me 


amorphous powder 
MS (APCI) 529 [M+H]+ 


136 


Me 


amorphous powder 
MS (APCI) 557 [M+H]+ 


137 


Me 2 N^^ 0v jj^^ 


amorphous powder 
MS (APCI) 530 [M+H]+ 


138 


OMe 


amorphous powder 
MS (APCI) 560 [M+H]+ 


139 


OMe 
Me^HOyL 

k>>vAA 


amorphous powder 
MS (APCI) 587 [M+H]+ 



Me: methyl group, Et: ethyl group 
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Examples 140 to 181 

The corresponding materials are treated in the same manner as described in 
either one of Examples 1 to 6 to give the compounds as shown in the following Table 6. 

Table 6 (No.l) 



r1 -\ r~\,"-% 

/> — N N— (' N _ 


Ex. Nos. 


R J -Y- 


Physicochemical 
properties etc. 


140 


cco-v 


amorphous powder 
MS (APCI) 628 [M+H]+ 


141 


n 

^CH 


amorphous powder 
MS (APCI) 598 [M+H]+ 


142 


•i^A. CH 3 


amorphous powder 
MS (APCI) 530 [M+H]+ 


143 


& H 3 CO^- 


amorphous powder 
MS (APCI) 602 [M+H]+ 


144 


(HaCfcN-^"^— 


amorphous powder 
MS (APCI) 486 [M+H]+ 


145 


(H3CbN-^\ 


amorphous powder 
MS (APCI) 486 [M+H]+ 



5 
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Table 6 (No.2) 



R*-Y v N-^ 

>-N N-< N 

C V N^A 0 .C 2 Hs 


Ex. Nos. 


R ! -Y- 


Physicochemical properties etc. 


146 


(H 3 C)2N-^J— v 


amorphous powder 
MS (APCI) 500 [M+H]+ 


147 


jfYT 

(H 3 C) 2 N^ ? ^ 


amorphous powder 
MS (APCI) 536 [M+H]+ 


148 


H 3$ ^~*\ H 
H 3 C W g 


amorphous powder . 
MS (APCI) 512 [M+H]+ 


149 


H 


amorphous powder 
MS (APCI) 530 [M+H]+ 


150 


Q-o- 


amorphous powder 
MS (APCI) 528 [M+H]+ 


151 


/~~N— CH 2 CH 2 - 


colorless liquid 
MS (APCI) 478 [M+H]+ 
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Table 6 (No.3) 





Ex. Nos. 


R -Y- 


Pnysicocnemical properties etc. 


152 




amorphous powder 
MS (APCI) 542 [M+H]+ 


153 




amorphous powder 
MS (APCI) 544 [M+H]+ 


154 




amorphous powder 
MS (APCI) 542 [M+H]+ 


155 




amorphous powder 
MS (APCI) 542 [M+H]+ 
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Table 6 (No.4) 



R 1 - 




Ex. Nos. 


R ! -Y- 


Physicochemical properties etc. 


156 


/=N / — s. / — 


amorphous powder 
MS (APCI) 556 [M+H]+ 


157 




o r~x> 

> 


colorless liquid 
MS (APCI) 675 [M+H]+ 


158 

» 


0 


amorphous powder 
MS (APCI) 689 [M+H]+ 


159 


H 3 C^ 

c 


O 


colorless liquid 
MS (APCI) 641 [M+H]+ 

* 


160* 


H 

T 


> 


amorphous powder 
MS (APCI) 599 [M+H]+ 



*: hydrochloride 
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Table 6 (No.5) 



(H 3 Q 2 N-^ 

0 v^-- r2 


Ex. Nos. 


R 


Physicocnemical properties etc. 


161 


Xt^CH 3 . 


amorphous powder 
MS (APCI) 471 [M+H]+ 


162 


A» 


amorphous powder 
MS (APCI) 485 [M+H]+ 


163 




amorphous powder 
MS (APCI) 470 [M+H]+ 


164 


jrVc 2 H 5 


amorphous powder 
MS (APCI) 491 [M+H]+ 
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Table 6 (No.6) 



n-<\ n 

V ^ V OC 2 H 5 


Ex. Nos. 


R l 


Physicochemical properties 
etc. 


165 


H 3 CO 
<Q^-C 2 H40--Q 


amorphous powder 
MS (APCI) 587 [M+H]+ 


166 


C2H 5 
HOH 2 CH 2 C 


amorphous powder 
MS (APCI) 516 [M+H]+ 


167 


/-CH 3 

>~\ >-N 
H 3 C H 


amorphous powder 
MS (APCI) 614 [M+H]+ 

• 


168 


H3COH2CH2C 


amorphous powder 
MS (APCI) 516 [M+H]+ 


169 


3 / N— — 

HOH 2 CH 2 C 


amorphous powder 
MS (APCI) 502 [M+EQ+ 
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Table 6 (No.7) 



R / — \ N=\ 


Ex. Nos. 


R 1 


Physicochemical 
properties etc. 


170 


0 

(H 3 C) 2 NH 2 CH 2 C ^— ' 


amorphous powder 
MS (APCI) 571 [M+H]+ 


171 


H 3 C— N 

CH 3 


amorphous powder 
MS (APCI) 583 [M+H]+ 


172 


CH 3 


amorphous powder 
MS (APCI) 599 [M+H]+ 


173 


OCH 3 

H 3 C V ^ vr 

CH 3 


amorphous powder 
MS (APCI) 587 [M+H]+ 


174 




amorphous powder 
MS (APCI) 558 [M+H]+ 


175 


OCH 3 


amorphous powder 
MS (APCI) 588 [M+H]+ 
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Table 6 (No.8) 



R ! /~""\ N=\ 


Ex. Nos. 


R 1 


Physicochemical properties etc. 


* 

17 6 




amorphous powder 
MS (APC1) 558 [M+H]+ 


177 


(H 3 C) 2 N-^- 


amorphous powder 
MS (APCI) 472 [M+H]+ 


178 


/=\ 

(C 2 H 5 ) 2 N-^- 


amorphous powder 
MS (APCI) 500 [M+H]+ 


179 




amorphous powder 
MS (APCI) 514 [M+H]+ 


180 


/ — V 

ho \_/\j 

H 3 CO^Q 


amorphous powder 
MS (APCI) 574 [M+H]+ 


181 


/CH 3 
HO. r-N 

Hj CO-Q 


amorphous powder 
MS (APCI) 532 [M+H]+ 
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« 

Examples 182 to 341 

The corresponding materials are treated in the same manner as described in 
Example 1 , or Examples 1 and 4(3) to give the compounds as shown in the following 
Table 7. 

5 Table 7 (No. 1) 



R 1 / — \ N=\ 


Ex. Nos. 


R 1 


Physicochemical properties etc. 


182 




amorphous powder 
MS (APCI) 557 [M+H]+ 


183 


MeN ^NMe2 

oX tx 


amorphous powder 
MS (APCI) 571 [M+H]+ 


184 




amorphous powder 
MS (APCI) 571 [M+H]+ 


185 




amorphous powder 
MS (APCI) 594 [M+H]+ 



Me: methyl group, Et: ethyl group 
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Table 7 (No.2) 



R 1 /-^ N=\ 


Ex. Nos. 


R 1 


Physicochemical properties etc. 


186 


J ^ 


amorphous powder 




MS (APCI) 571 [M+H]+ 


187 


MeN ^NMe2 


amorphous powder 




MS (APCI) 585 [M+H]+ 


188 




amorphous powder 




MS (APCI) 585 [M+H]+ 


189 




amorphous powder 




MS (APCI) 608 [M+H]+ 



Me: methyl group, nPr: n-propyl group 
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Table 7 (No.3) 



R 1 / — \ N=\ 


Ex. Nos. 


— 1 

R 


Physicochemical properties etc. 


190* 


9 

n v 


amorphous powder 
MS (APC1) 665 [M+H]+ 


191* 




amorphous powder 
MS (APCI) 653 [M+H]+ 


192* 




amorphous powder 
MS (APCI) 679 [M+H]+ 


193* 




amorphous powder 
MS (APCI) 681 [M+H]+ 


194* 




amorphous powder 
MS (APCI) 557 [M+H]+ 


195* 


Q . 

V 


amorphous powder 
MS (APCI) 583 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group 
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Table 7 (No.4) 



R 1 / — \ N=\ 


Ex. Nos. 


R 1 


Physicochemical properties etc. 


i q&* 




amorphous powder 
MS (APCI) 571 [M+H]+ 


197* 


MeNw 

1»1V1 ' ^^^^ 


amorphous powder 
MS (APCI) 597 [M+HJ+ 


198* 


XX 


amorphous powder 
MS (APCI) 599 [M+H]+ 


199 


^ N XX 


amorphous powder 
MS (APCI) 639 [M+H]+ 


200* 


^TX 


amorphous powder 
MS (APCI) 667 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group 
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Table 7 (No.5) 





Ex. Nos. 


R 


Physicochemical properties etc. 


201** 




amorphous powder 
MS (APCI) 578/580 [M+H]+ 


202** 




amorphous powder 
MS (APCI) 606/608 [M+H]+ 


203** 




amorphous powder 
MS (APCI) 604/606 [M+EQ+ 


204** 




amorphous powder 
MS (APCI) 514 [M+H]+ 



* * : dihydrochloride 

Me: methyl group, Et: ethyl group 
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Table 7 (No.6) 



R 1 — Y , — \ N=\ 


T?^_ "\.T _ 

EX. JNOS. 


IV - 1" 


PTw^imchemical T)ror)erties etc. 


205** 




amorphous powder 
MS (APCb 535 TM+H1+ 




— v / — \ 


amorphous powder 
MS (APCI) 549 [M+H]+ 


207** 


Et 2 N 


amorphous powder 
MS (APCI) 577 [M+H]+ 


208** 




amorphous powder 
MS (APCI) 549 [M+H]+ 


209** 


Et 2 N-\ /— v 


amorphous powder 
MS (APCI) 577 [M+HJ+ 


210** 


C >On 


amorphous powder 
MS (APCI) 575 [M+H]+ 


211** 




amorphous powder 
MS (APCI) 563 [M+H]+ 


212** 

. . 




amorphous powder 
MS (APCI) 591 [M+H]+ 



**: dihydrochloride 

Me: methyl group, Et: ethyl group 
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Table 7 (No.7) 



R 1 Z \ N= \ 

N OEt 


Ex. Nos. 


R ! -Y- 


Physicochemical properties etc. 


213 


Me2N— v / — v 

o N — ' V - 


amorphous powder 
MS (APC1) 563 [M+H]+ 


214 


Et 2 N^ ^ 


amorphous powder 
MS (APCI) 591 [M+H]+ 


215 




amorphous powder 
MS (APCI) 589 [M+H]+ 


216** 




amorpnous powder 
MS (APCI) 603 [M+H]+ 


• 

217 


MejN— v 

0 W Y"'H 


amorphous powder 
MS (APCI) 563 [M+H]+ 


218 


Et 2 N— v 

0 >•"'« 


amorphous powder 
MS (APCI) 591 [M+H]+ 


219 


o > 1 


amorphous powder 
MS (APCI) 589 [M+H]+ 



**: dihydrochloride 

Me: methyl group, Et: ethyl group 
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Table 7 (No.8) 



R'-Y ^ N=\ 


Ex. Nos. 


R^Y- 


Physicochemical properties etc. 


220** 




amorpnous powaer 
MS (APCI) 542 [M+H]+ 


221** 


GOQ, 


amorphous powder 

Ti TO / A TJ/^T\ C/i A nV/fJ-XJTl-l- 

MS (ArClJ 34U [M+ri|+ 


222** 




amorphous powder x 
MS (APCTi 554 ITVMTI+ 


223** 


Me 


amorphous powder 
MS (APCI) 542 [M+H]+ 


224** 




amorphous powder 
MS (APCI) 514 [M+H]+ 


225** 


Me 


amorphous powder 
MS (APCI) 528 [M+H]+ 


226** 




amorphous powder 
MS (APCI) 542 [M+H]+ 



**: dihydrochloride 

Me: methyl group, Et: ethyl group 
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Table 7 (No.9) 



R 1 /—\ N=\ 


Ex. Nos. 


R 1 


Physirochemical properties etc. 


227** 




amorphous powder 
MS (APCI) 540 [M+Hj-f 


228** 




amorphous powder 

TV Jtd / A "TI^^T\ C £? A t"\ K t TTI i 

MS (APCI) 554 [M+HJ+ 


229- 


Me 

<TTX 

Me ^ ^ 


• 

amorphous powder 
MS (APCI) 554 [M+H]+ 


230* 


HO. 


amorphous powder 
MS (APCI) 556 [M+H]+ 


231* 


MeCX 

brxx 


amorphous powder 
MS (APCI) 570 [M+H]+ 


232* 




amorphous powder 
MS (APCI) 556 [M+H]+ 


233* 


jrxx 


amorphous powder 
MS (APCI) 555 [M+H]+ 



*: hydrochloride, **: dihydrochloride 



Me: methyl group, Et: ethyl group 
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Table 7 (No. 10) 



R 1 / — \ N=\ 


Ex. Nos. 


R 1 


Physicochemical properties etc. 


234* 


Q 

Me 


amorphous powder 
MS (APCI) 629 [M+H]+ 


235* 




amorpnous powaer 
MS (APCI) 627 [M+H]+ 

* 


236** 




amorphous powder 
MS (APCI) 540 [M+H]+ 


237** 


O 

H kA 


amorphous powder 
MS (APCI) 577 [M+H]+ 


238** 


Me 

B rci 


amorphous powder 
MS (APCI) 542 [M+H]+ 



*: hydrochloride, **: dihydrochloride 
Me: methyl group, Et: ethyl group 
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Table7(No.ll) 



R'-Y ^ N=\ 

* 


Ex. Nos. 


R - Y- 


r nysicocnemicai properties etc. 


239* 


Me— N y — v 


amorphous powder 


240* 


1 f \ 


amorphous powder 
MS CAPCD 532 [TM+H1+ 


241* 




amorphous powder 
MS (APCI) 520 [M+H]+ 


242* 




amorphous powder 
MS (APCI) 522 [M+H]+ 


243* 


dBuh/ y — ^ 


amorphous powder 
MS (APCI) 534 [M+EQ+ 


244* 


O-O-v. 


amorphous powder 
MS (APCI) 546 [M+H]+ 


245* 




amorphous powder 
MS (APCI) 534 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group, nPr: n-propyl group, nBu: n-butyl group 



WO 2004/064721 



PCT/JP2004/000617 



70 



Table 7 (No. 12) 



R'-Y ^ N=\ 

r w n A 


Ex. Nos. 


K -Y- 


Jr nysicocneimcai properties eic. 


246* 


Me-N ) — \ 


amorphous powder 


247* 


Et-N V— \ 


amorphous powder 

A/TC f APCTl 506 rM4-TT14- 


248* 




amorphous powder 
MS (APCI) 549 [M+H]+ 


249* 




amorphous powder 
MS (APCI) 536 [M+H]+ 


250* 




amorphous powder 
MS (APCI) 535 [M+H]+ 


251* 


v-n n — \ 


amorphous powder 
MS (APCI) 535 [M+H]+ 


252* 


/ \ 

nBu— N ) — \ 


amorphous powder 
MS (APCI) 520 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group, nBu: n-butyl group 
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Table 7 (No. 13) 



R 1 — Y / — \ N=\ 


Ex. Nos. 


PJ-Y- 


Physicochemical properties 
etc. 


253* 




amorphous powder 
MS (APCI) 521 [M+H]+ 


254* 


Me /— \ 

)-N N— \. 
Me w N 


amorphous powder 
MS (APCI) 507 [M+H]+ 


255* 




amorphous powder 
MS (APCI) 533 [M+H]+ 


256* 




amorphous powder 
MS (APCI) 508 [M+H]+ 


257 


Boc 

Me ^> 


amorphous powder 
MS (APCI) 635 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group, Boc: tert-butoxycarbonyl group 
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Table 7 (No. 14) 



R 1 — Y /—\ N=\ 


Ex. Nos. 


T> 1 XT' 

R -Y- 


"nysicocncniiCai properucs etc 


258* 




amorphous powder 


259* 


nPr-N V- \ 

\ / \ — 


amorphous powder 


260* 


MeO-A / — \ 


amorphous powder 
MS fAPCI) 510 TM+H1+ 


261* 




amorphous powder 
MS (APCI) 536 [M+H]+ 


262* 


nB«-»Q-^ 


amorphous powder 
MS (APCI) 522 [M+H]+ 


263* 


Me 2 N— y / — \ 


amorphous powder 
MS (APCI) 537 [M+H]+ 


264* 


bK>A 


amorphous powder 
MS (APCI) 522 [M+H]+ 


265* 


Me_N 0~A_ 


amorphous powder 
MS (APCI) 480 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group, nPr: n-propyl group, nBu: n-butyl group 
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Table 7 (No. 15) 



R — Y / — \ N=\ 
>-N N 

o w M Ml 

F 


Ex. Nos. 


R - Y- 


rnysicocnemicai properties etc. 


266* 


\ / \ 


amorphous powder 

TV /TC / A "D/^TX /I A/1 nVyf-UTTl4- 

MS (Aruy 4y4 [JVL-rxlJ-r 


267* 


^ ^^^^^^^ ^hhMR^ 


amorphous powder 
MS fAPCD 534 FM+H1+ 


268* 


Mt0 ^CK_ 


amorphous powder 
MS (APCI) 524 [M+H]+ 


269* 




amorphous powder 
MS (APCI) 523 [M+H]+ 


270* 


Me / — \ 

V-N N-a 
Me' N — ' X 


amorphous powder 
MS (APCI) 495 [M+H]+ 


271* 


Et. r~\ 

V-N N-\ 


amorphous powder 
MS (APCI) 523 [M+H]+ 


272* 




amorphous powder 
MS (APCI) 521 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group 
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Table 7 (No.16) 



R 1 — Y r-\ N=\ 
>-N N-<\ N 


Ex. Nos. 


PJ-Y- 


Physicochemical properties etc. 


273* 




amorphous powder 
MS (APCl) 537 [M+H]+ 


274* 


nPr-N )— \ 


amorphous powder 
MS (APCI) 525 [M+H]+ 


275* 




amorphous powder 
MS (APCI) 553 [M+H]+ 


276* 




amorphous powder 
MS (APCI) 539 [M+H]+ 


277* , 




amorphous powder 
MS (APCI) 551 [M+H]+ 


278* 


Et )~ N C_/A 


amorphous powder 
MS (APCI) 539 [M+H]+ 


279* 




amorphous powder 
MS (APCI) 497 [M+H]+ 


280* 


Et - N C^ 


amorphous powder 
MS (APCI) 511 [M+H]+ 



* : hydrochloride 

Me: methyl group, Et: ethyl group, nPr: n-propyl group, nBu: n-butyl group 
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Table 7 (No. 17) 



rI— Y y i {~\-t = \j 


Ex. Nos. 


PJ-Y- 


Physicochemical properties eta 


281* 




amorphous powder 
MS (APCI) 541 [M+H]+ 


282* 




amorphous powder 
MS (APCI) 540 [M+H]+ 


283* 


V—N N— \ 
Et N — ' N 


amorphous powder 
MS (APCI) 540 [M+H]+ 


284* 


nBu-NQ-^ 


* 

amorphous powder 
MS (APCI) 525 [M+H]+ 


285* 


Me / — \ 

V-N N-\ 
Me N — ' N 


amorphous powder 
MS (APCI) 512 [M+H]+ 


286* 




amorphous powder 
MS (APCI) 538 [M+H]+ 


287* 




amorphous powder 
MS (APCI) 554 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group, nPr: n-propyl group, nBu: n-butyl group 
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Table 7 (No. 18) 



R 1 — Y / — \ N=\ 


Ex. Nos. 


R^Y- 


Physicochemical properties etc. 


288* 




amorphous powder 
MS (APCI) 531 [M+H]+ 


289* 




amorphous powder 
MS (APCI) 547 [M+H]+ 


290* 




amorphous powder 
MS (APCI) 533 [M+H]+ 


291* 




amorphous powder 
MS (APCI) 519 [M+H]+ 


292* 


00\_ 


amorphous powder 
MS (APCI) 545 [M+H]+ 


293* 




amorphous powder 
MS (APCI) 533 [M+H]+ 


294* 




amorphous powder 
MS (APCI) 491 [M+H]+ 



*: hydrochloride, 

Me: methyl group, Et: ethyl group, nPr: n-propyl group, nBu: n-butyl group 



I 
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Table 7 (No. 19) 



R 1 — Y /-^ N=\ 

K-\ N ^ 

o v - y M r 1 

Sr 1 ^" nPr 


Ex. Nos. 


R ! -Y- 


Physicochemical properties etc. 


295* 


Et -<>^_ 


amorphous powder 
MS (APCI) 505 [M+H]+ 


296* 




amorphous powder 
MS (APCI) 548 [M+H]+ 


297* 




amorphous powder 
MS (APCI) 535 [M+H]+ 


298* 


Et /-^ 

>-N N— \. 


amorphous powder 
MS (APCI) 534 [M+H]+ 


299* 




amorphous powder 
MS (APCI) 519 [M+H]+ 


300* 




amorphous powder 
MS (APCI) 521 [M+H]+ 


301* 




amorphous powder 
MS (APCI) 532 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group, nPr: n-propyl group, nBu: n-butyl group 
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Table 7 (No. 20) 



R 1 N=\ 

V N ^^OEt 


Ex. Nos. 


R 1 


Physicochemical properties etc. 


302* 


Me 

Me^N^V^I 
Me^Me^*^ 


amorphous powder 
MS (APCI) 556 [M+H]+ 


303** 


Me K*r^ 


amorphous powder 
MS (APCI) 530 [M-HH]+ 


304^ 


O Me 
v-^N^^ K Me 


amorphous powder 
MS (APCI) 587 [M+H]+ 


305* 


O f 
Me N ^ ""Me 


amorphous powder 
MS (APCI) 577 [M+H]+ 


306* 


0 f 


amorphous powder 
MS (APCT) 603 [M+H]+ 

• 



*: hydrochloride, **: dihydrochloride 
Me: methyl group, Et: ethyl group 
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Table 7 (No. 21) 



R 1 / — \ N=\ 
>-N N— (\ N ~ 

o w M l^jl 


Ex. Nos. 


R 1 


Physicochemical properties etc. 


307* 


0 Me 
Me N Me 


arnorohous t>owder 
MS (APCI) 603 [M+H]+ 


308* 


0 Me 

x ^JL 

MT^ITTji^ Me 


amorphous powder 
MS (APCI) 634 [M+H]+ 


309* 


S Me 

IWTp. 11 ^ XT 

N N Me 


amorphous powder 
MS (APCI) 608 [M+H]+ 


310* 


Me 


amorphous powder 
MS (APCI) 617 [M+H]+ 


311* 


H 


amorphous powder 
MS (APCI) 563 [M+H]+ 


312* 


Me 


amorphous powder 
MS (APCI) 577 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group 
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Table 7 (No. 22) 



R 1 — Y N=\ 


Ex. Nos. 


R^Y- 


Physicochemical properties etc. 


313* 




amorphous powder 
MS (APCI) 575 [M+H]+ 


314* 


Me 


amorphous powder 
MS (APCI) 521 [M+H]+ 


315 


Me x 

Me ~^N^"~y — 


amorphous powder 
MS (APCI) 521 [M+H]+ 


316* 


Me — \ / — v 


amorphous powder 
MS (APCI) 506 [M+H]+ 


317* 


Me, 

Me 7 V N N-^ 


amorphous powder 
MS (APCI) 536.5 [M+H]+ 


318 


oo 


amorphous powder 
MS(APCI)518[M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group 
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Table 7 (No. 23) 



R 1 / \ N=\ 

o > — f ) — v // V 


Ex. Nos. 


R 1 


Physicochemical properties etc. 


319* 


V 

Me 


amorphous powder 
MS (APCI) 602 [M+H]+ 


320* 


OH 

r 

ike IA 


amorphous powder 
MS (APCI) 592 [M+H]+ 


321* 


ike IA 


amorphous powder 
MS (APCI) 628 [M+H]+ 


322* 


Me.^0 
ike ILA 


amorphous powder 
MS (APCI) 576 [M+H]+ 


323* 


Me 
Hl^S 

Me K^K. 


amorphous powder 
MS (APCI) 607 [M+H]+ 


324* 


ike IA 


amorphous powder 
MS (APCI) 602 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group, nPr: n-propyl group 



WO 2004/064721 



PCT/JP2004/000617 



82 



Table 7 (No. 24) 



R 1 r~\ n=\ 


Ex. Nos. 


R 1 


Physicochemical properties etc. 


325* 


Me>. I 

V 

Me 


amorphous powder 
MS (APCI) 598 [M+H]+ 


326* 


OH 

r 

Me 


amorphous powder 
MS (APCI) 588 [M+H]+ 


327* 


Me KaK. 


amorphous powder 
MS (APCI) 624 [M+H]+ 


328* 


Me^O 
Me IA 


amorphous powder 
MS (APCI) 572 [M+H]+ 


329* 


Me 

Me. x^Ny^ 
Me 


amorphous powder 
MS (APCI) 603 [M+H]+ 


330* 


Me l ^ J \ 


amorphous powder 
MS (APCI) 598 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group 
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Table 7 (No. 25) 



R 1 /—\ N=\ 


Ex. Nos. 


R 1 


Physicochemical properties etc. 


331* 


v 

Me *L-**k 

ATAV ^^^^ 


amorphous powder 
MS (APCI) 596 [M+H]+ 


332* 


OH 

T° 

Me, 

Me 


amorphous powder 
MS (APCI) 586 [M+H]+ 


333* 


Me 


amorphous powder 
MS (APCI) 622 [M+H]+ 


334* 


Me^O 
Me, ^Ny^ 
Me IA 


amorphous powder 
MS (APCI) 570 [M+H]+ 


335* 


Me 
HN^S 

Me^^N^ 
Me Hs^x 


amorphous powder 
MS (APCI) 601 [M+H]+ 


336* 


Me, n~ N Y^ 
Me 'v^k 


amorphous powder 
MS (APCI) 596 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group, nPr: n-propyl group 
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Table 7 (No. 26) 



R 1 , — \ N=\ 


Ex. Nos. 


R 1 


Physicochemical properties etc. 


337* 


V 

Me KjK. 


amorphous powder 
MS (APCI) 585 [M+H]+ 


338* 


We H^A. 


amorphous powder 
MS (APCI) 575 [M+H]+ 


339* 


Me^O 
We IA 


amorphous powder 
MS (APCI) 559 [M+H]+ 


340* 


Me 

We IA 


amorphous powder 
MS (APCI) 590 [M+H]+ 


341* 


We IA 


amorphous powder 
MS (APCI) 585 [M+H]+ 



*: hydrochloride 
Me: methyl group 
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Example 342 

The corresponding materials are treated in the same manner as described 
Example 2 to give the compound as shown in the following Table 8. 

Table 8 



R 1 — Y / \ N=\ 


Ex. Nos. 


R^Y- 


Physicochemical properties etc. 


342 


Me / — y 


amorphous powder 
MS(APCI)518[M+H]+ 



Me: methyl group, Et: ethyl group 
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Examples 343 to 365 

The corresponding materials are treated in the same manner as described in 
Example 3, or Examples 3 and 4(3) to give the compounds as shown in the following 
Table 9. 

5 Table 9 (No. 1) 





M ^ N=v 


Ex. Nos. 


-Q-R 2 


Physicochemical properties etc. 


343 








oil 

MS (APC1) 529 [M+H]+ 


344 


■J 






amorphous powder 
MS (APCI) 501 [M+H]+ 


345 




Q 




amorphous powder 
MS(APCI)515[M+H]+ 


346 




amorphous powder 
MS (APCI) 500 [M+H]+ 


347 




n 

N 


^OEt 


amorphous powder 
MS (APCI) 531 [M+H]+ 


348 


XX 


amorphous powder 
MS (APCI) 570 [M+H]+ 


349 




9 




amorphous powder 
MS (APCI) 518 [M+H]+ 



Me: methyl group, Et: ethyl group, nPr: n-propyl group 
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Table 9 (No. 2) 



r°\_ 

4 n .n~ q . r2 


Ex. Nos. 


-Q-R 2 


Physicochemical properties etc. 


350 




amorphous powder 
MS (APCI) 535 [M+H]+ 


351 




oil 

MS (APCI) 521 [M+H]+ 


352 




oil 

MS (APCI) 544 [M+H]+ 



Me: methyl group, Et: ethyl group, nPr: n-propyl group 



1 
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Table 9 (No. 3) 



R r-\ n=\ 

>-N N-<\ N 

o w H i^ii 


Ex. Nos. 


R 1 


Physicochemical properties etc. 


353** 


Me^^f 


OMe 

in 


amorphous powder 
MS (APCI) 530 [M+H]+ 


354** 


"TT 


OM< 

i 




amorphous powder 
MS (APCI) 544 [M+H]+ 


355*- 


Et 2 N^| 


OM< 

i 


3 


amorphous powder 
MS (APCI) 558 [M+H)+ 


356** 


OMe 


amorphous powder 
MS (APCI) 556 [M+H]+ 


357** 


cn 


OMe 


amorphous powder 
MS (APCI) 570 [M+H]+ 


358** 


Me 

Me^N^ 
lile 


OMe 

a 


amorphous powder 
MS (APCI) 558 [M+H]+ 



**: dihydrochloride 

Me: methyl group, Et: ethyl group 
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Table 9 (No. 4) 



R 1 / — \ N=\ 


HX. JNOS. 




x ny^iuuL/iicuiiv/cu piujjciuc/£> cii/. 


359** 




amorphous powder 
MS ( APCI) 506 IM+HH 


360** 




amorphous powder 
MS (APCI) 534 [M+H]+ 


361** 




amorphous powder 
MS (APCI) 532 [M+H]+ 


362** 




amorphous powder 
MS (APCI) 490 [M+H]+ 


363** 




amorphous powder 
MS(APC1)518[M+H]+ 


364** 




amorphous powder 
MS (APCI) 516 [M+H]+ 



**: dihydrochloride, Me: methyl group, Et: ethyl group 



Table 9 (No. 5) 



R 1 /—\ N=\ 




Ex. Nos. 


R 1 


Physicochemical properties etc. 


<^ /»" ^- »t. 
365 


OMe 


amorphous powder 
MS(APCI)518[M+H]+ 



**: dihydrochloride, Me: methyl group 



5 Example 366 

To a solution of tert-butyl 4-I>I-acetyl-N-[2-(l-py^^ 
benzoic acid (37 mg, compound obtained in Reference Example 107) in methylene 
chloride (0.2 mL) is added trifluoroacetic acid (0.2 mL), and the mixture is shaken at 
room temperature for one day. The reaction mixture is concentrated and the residue is 
10 subjected to azeotropic distillation successively with chloroform, 4N HCl-dioxane and 
chloroform to give 4-[N-acetyl-N-[2-(l-pyrrolidinyl)e1hyl]amino]benzoate hydro- 
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chloride. The product and l-(3-eflioxybenzyl)-4-piperazin-l-yl-lH-pyrazolo[3,4- 

d]pyrirnidine dihydrochloride are treated in the same manner (condensation reaction) as 

described in Example 3 and then the resultant product is treated in the same manner as 

described in Example 4(3) to give l-(3-ethoxyben2yl)-4-[4-[4-[N-acetyl-N-[2-(l- 

pyrrolidmyl)emyl]animo]benzoyl]piperazm-l-yl]-lH-pyrazolo[3 

hydrochloride (15 mg, yield; 21 %) as an amorphous powder. MS (APCI) m/z; 597 

[M+H] + 

F.xamoles 367 to 380 

The corresponding materials are treated in the same manner as describe in 

Example 366 to give the compounds as shown in the following Table 9.1 . 

Table 9.1 (No. 1) 



R 1 , — \ N=\ 



Ex. Nos. 


R 1 


Physicochemical properties etc. 


367 


OyO 


amorphous powder 
MS (APCI) 637 [M+H]+ 


368* 


cr- N tx 


amorphous powder 
MS (APCI) 627 [M+H]+ 


369* 




amorphous powder 
MS (APCI) 639 [M+H]+ 


370* 




amorphous powder 
MS (APCI) 623 [M+H]+ 


371* 




amorphous powder 
MS (APCI) 629 [M+H]+ 


372* 


OyMe 


amorphous powder 
MS (APCI) 599 [M+H]+ 



* : hydrochloride 



Me: methyl group, Et: ethyl group 
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Table 9.1 (No. 2) 



R / — \ N=\ 
>-N N-4 ,N ^ 

o w M f\ 


Ex. Nos. 


R 


Jrnysicociiemicai properties etc. 


373* 




amorphous powder 

TV TO / A /ZACl m vT 1 TT~1 i , 

MS (APCI) o4y LJVLH-±±J-h 


374* 




amorphous powder 
MS (APCI) 585 [M+H]+ 


375* 




amorphous powder 
MS (APCI) 627 [M+H]+ 


376* 




amorphous powder 
MS (APCI) 611 [M+H]+ 


377* 




amorphous powder 
MS(APCI)615[M+H]+ 


378* 




amorphous powder 
MS (APCI) 641 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group 
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Table 9.1 (No. 3) 





Ex. Nos. 


R 1 


Physicochemical properties etc- 


379 




amorphous powder 
MS (APCI) 625 [M+H]+ 


380 


E ^ N XX 


amorphous powder 
MS (APCI) 651 [M+H]+ 



Me: methyl group, Et: ethyl group 



Example 381 

(1) To 4-hydroxybenzoic acid (1.06 g) is added successively methylene 
chloride (30 mL), l-(3-ethoxybenzyl)-4-piperazin4-yl4H-pyrazolo[3,4-d]pyrimidine 
^hydrochloride (3.02 g), 1 -hydroxybenzotriazole (1.25 g), triethylamine (3.7 mL) and 
l-emyl0^3-dimemylaniinopropyl)carbodiimide hydrochloride (1.78 g). The mixture 
is stirred at room temperature for 17 hours. The reaction mixture is diluted with 
chloroform and thereto is added a saturated sodium hydrogencarbonate solution. After 
stiiring, the organic layer is separated and evaporated to remove solvent The resultant 
residue is purified by flash column chromatography on silica gel (Solvent; chloroform : 
methanol = 50 : 1) to give l-(3-ethoxybenzyl)-4-[4-(4-hydroxybenzoyl)piperazin-l-yl]- 
lH-pyrazolo[3,4-d]pyrimidine (2.70 g, yield; 80%) as an amorphous powder. MS 

(APCI) m/z: 459 [M+H] + 

(2) To a solution of the compound obtained in the above step (1) (250 mg), 3- 
dimethylamino-2,2-dimethyl-l-propanol (215 mg), and triphenylphosphine (429 mg) in 
tetrahydrofuran (4.0 mL) is added dropwise diisopropyl azodicarboxylate (330 mg) 
under ice-cooling and the mixture is stirred at room temperature overnight. The 
reaction mixture is diluted with methylene chloride (4 mL) and treated with cation- 
exchange resin (ISOLUTE SCX; 1ST Ltd., Solvent; methanol : methylene chloride = 1 : 
1 -> IN ammonia/methanol). The resultant crude product is purified by flash column 
chromatography on silica gel (Solvent; chloroform : methanol = 10 : 1) and then the 
product is treated in the same manner as described in Example 4(3) to give l-(3- 
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ethoxybenzylM<4-[443-(dime^ 

yl]4H-pyrazolo[3,4-d]pyrimidine hydrochloride (257 mg, yield; 78%) as an amorphous 
powder. MS (APCI) m/z: 572 [M+H] + 
Examples 382 to 403 

5 The corresponding materials are treated in the same manner as described in 

Example 3 8 1 to give the compounds as shown in the following Table 10. 



Table 10 (No. 1) 



R; r~\ n=\ 

>-N N-<\ N ^. 

O w M 


Ex. Nos. 


R 1 


Physicochemical properties etc. 


382* 


BjN XX 


arnorohous uowder 
MS (APCI) 558 [M+H]+ 


383* 

• 


Me Me 


amorphous powder 
MS (APCI) 558 [M+H]+ 


384* 




amorphous powder 
MS (APCI) 572 [M+H]+ 


385* 




amorphous powder 
MS (APCI) 556 [M+H]+ 


386* 




amorphous powder 
MS (APCI) 572 [M+H]+ 


387* 


¥ e n _/=\_ 
Q 


amorphous powder 
MS (APCI) 556 [M+ITJ+ 


388* 


Me 


amorphous powder 
MS (APCI) 612 [M+H]+ 



hydrochloride 



Me: methyl group, Et: ethyl group 



WO 2004/064721 



PCT/JP2004/000617 



94 



Table 10 (No. 2) 



r 1 r-\ n=\ 


Ex. Nos. 


R 1 


Physicochemical properties etc. 


389* 


cnr°tx 


amorphous powder 
MS (APC1) 606 [M+H]+ 


390* 


ike IA 


amorphous powder 
MS (APCI) 570 [M+H]+ 


391* 


Me' N — ' 


MS (APCI) 598 [M+H]+ 


392* 


Y Yi 

Me 


amorphous powder 
MS (APCI) 553 [M+H]+ 


393* 


Me 


amorphous powder 
MS (APCI) 544 [M+H]+ 


394* 


Me 

Me^N^°Y^1 
Me^Me 


amorphous powder 
MS (APCI) 586 [M+H]+ 


395* 


Me Me 


amorphous powder 
MS (APCI) 586 [M+H]+ 



* : hydrochloride 

Me: methyl group, Et: ethyl group 
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Table 10 (No. 3) 



* 


Ex. Nos. 


R 1 


Physicochemical properties etc. 


396* 




amorpnous powaer 
MS (APCI) 557 [M+H]+ 


397* 




amorphous powder 
MS CAPCD 571 TM+HH 


398* 


Me 


> 

amorphous powder 
MS (APCI) 585 [M+H]+ 


399* 




amorphous powder 
MS (APCI) 555 [M+H]+ 


400* 


cr"tx 


amorphous powder 
MS (APCI) 571 [M+H]+ 


401* 


Me 


amorphous powder 
MS (APCI) 555 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group, nPr: n-propyl group 

Table 10 (No. 4) 



Y^N nPr 


Ex. Nos. 


R 1 


Physicochemical properties etc. 


402* 


Me Me 

MezN TX 


amorphous powder 
MS (APCI) 557 [M+H]+ 


403* 


Me Me 
Me2N^^v^O v ^^^ 


amorphous powder 
MS (APCI) 571 [M+H]+ 



5 *: hydrochloride 

Me: methyl group, nPr: n-propyl group 
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Example 404 

(1) The corresponding compound is treated in the same manner as described in 
Example 381 to give l-(3-ethoxybenzyl)-4-[4^ 

yl]oxy]benzoyl]piperazin-l-yl]-lH-pyrazolo[3,4-d]p3oimidine (34 mg, yield; 61%) as 
an amorphous powder. MS (APCI) m/z: 642 [M+H] + 

(2) To a solution of the compound obtained in the above step (1) (34 mg) in 

methanol (0.5 mL) is added 4N HCl-dioxane (0.1 mL) and the mixture is stirred at room 

temperature overnight. The reaction mixture is evaporated to remove solvent. The 

resultant residue is dissolved in water and lyophilized to give l-(3-ethoxybenzyl)-4- 
[4-[4-(4-piperidyloxy)benzoyl]pi^ 2hydro- 

chloride (27 mg, yield; 79%) as an amorphous powder. MS (APCI) m/z: 542 [M+H] + 
Examples 405 to 406 

The corresponding materials are treated in the same manner as described in 
Example 404 to give the compounds as shown in the following Table 1 1 . 



Table 11 



R 1 f— \ N=\ 


Ex. Nos. 


R 1 


Physicochemical properties etc. 


405** 


^,, nl /°-0- 


amorphous powder 
MS (APCI) 542 [M+H]+ 


406** 




amorphous powder 
MS (APCI) 530 [M+H]+ 



**: dihydrochloride 



Me: methyl group, Et: ethyl group 
Example 407 

(1) Methyl 4-[|>r-ethyl-N-(tert~butoxycarbonyl)]aminomethyl]benzoate (230 
mg, compound obtained in Reference Example 81) is treated in the same manner as 
described in Example 1 to give l-(3-ethoxybenzyl)-4-[4-[4-[[N-ethyl-N- (tert-butoxy- 
carbonyl)]aminomethyl]benzoyl]piperazin- 1 -yl]- 1 H-pyrazolo[3,4-d]pyrimidine (330 
mg, 2 steps yield; 70%) as an amorphous powder. MS (APCI) m/z: 600 [M+H] + 

(2) To a solution of the compound obtained in the above step (1) (330 mg) in 
dioxane (2 mL) is added 4N HCl-dioxane (4 mL) and the mixture is stirred at room 
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temperature for 6 hours. To the reaction mixture is added diisopropylether (6 mL,), 
and after stirring, the supernatant is removed (Such washing procedure is repeated 
again). The precipitate is dissolved in water (2 mL) and thereto is added a saturated 
sodium hydrogencarbonate solution (3 mL) and chloroform (3 mL). After standing, 
5 the organic layer is separated and concentrated. The resultant crude product is purified 
by flash column chromatography on NH-silica gel (Purif 8 Hi-flush/L, MORITEX Inc.; 
Solvent; n-hexane : ethyl acetate = 65 : 35 -* 0 : 100) to give l-(3-ethoxybenzyl)-4-[4- 
[4-(emylammomemyl)benzoyl]pipera^ (121 mg, 

yield; 44 %) as an amorphous powder. MS (APCI) m/z: 500 [M+H] + 
10 (3) To a suspension of the compound obtained in the above step (2) (1 1 0 mg) in 

water (500 pL) is added 2N HC1 (220 uL) and the mixture is lyophilized to give l-(3- 
e&oxybenzyl)-4-[444-(emylanimom 

pyrimidine dihydrochloride as an amorphous powder. MS (APCI) m/z: 500 [M+H] + 
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Examples 408 to 415 

The corresponding materials are treated in the same manner as described in 
Example 407 to give the compounds as shown in the following Table 12. 



Table 12 



R 1 — y r~\ n=\ 


Ex. Nos. 


R ! -Y- 


Physicochemical properties etc. 


408** 




ainorpiiuub puwuoi 
MS (APCI) 472 [M+H]+ 


409** 


\s~{ Vulll 


amorphous powder 
MS CAPCD 478 rM+HH 


410** 




amorphous powder 
MS (APC1) 478 [M+H]+ 


411** 




amorphous powder 
MS (APCI) 464 [M+H]+ 


412** 




amorphous powder 
MS (APCI) 450 [M+H]+ 


413** 




amorphous powder 
MS (APC1) 464 [M+H]+ 


414** 




amorphous powder 
MS (APCI) 478 [M+H]+ 


415*** 


H 


amorphous powder 
MS (APCI) 535 [M+m+ 



**: dihydrochloride, trihydrochloride 



Me: methyl group, Et: ethyl group 
Example 416 

To a solution of the compound obtained in Example 415 (50 mg) and 
triethylamine (50 mg) in methylene chloride is added acetyl chloride (10 mg) and the 
mixture is stirred at room temperature for 18 hours. The reaction mixture is diluted 
with a saturated sodium hydrogencarbonate solution and extracted with chloroform. 
The extract is evaporated to remove solvent and the resultant crude product is purified 
by HPLC (Solvent; 10 mM ammonium carbonate : methanol = 80 : 20 -> 5 : 95) and 
then the resultant product (l-(3-ethoxybenzyl)-4-[4-[[tr^ 
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amino)ethyl] amino] cyclohexyl] carbonyl]piperazin- 1 -yl] - lH-pyrazolo[3 ,4-d]pyrimidine) 
is treated in the same manner as described in Example 4(3) to give l-(3-ethoxybenzyl)~ 
4_[4_[[trans-4-(N-acetyl^^^ 

carbonyl]piperazin-l-yl]-lH-pyrazolo[3,4-d]pyrimidine dihydrochloride (20 mg, yield; 
5 40 %) as an amorphous powder. MS (APCI) m/z: 577 [M+H] + 
Examples 417 to 421 

The corresponding materials are treated in the same manner as described in 
Example 416 to give the compounds as shown in the following Table 13. 



Table 13 



R 1 r ^ N=\ 
>-N N-<\ N ^ 


Ex. Nos. 


R 1 


Physicochemical properties etc. 


417** 


\° 


amorphous powder 
MS (APCI) 603 [M+H]+ 


418** 


Me ~ N - — n y^i 


amorphous powder 
MS (APCI) 603 [M+H]+ 


419** 




amorphous powder 
MS (APCI) 629 [M+H]+ 


420** 




amorphous powder 
MS (APCI) 639 [M+H]+ 


421** 


H 

Me" N Y S 


amorphous powder 
MS (APCI) 608 [M+H]+ 



10 * * : dihydrochloride 

Me: methyl group, Et: ethyl group 
Example 422 

To a suspension of the compound obtained in Example 410 (40 mg) in 
tetrahydrofiiran (1 mL) is added successively potassium carbonate (35 mg) and ethyl 
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iodide (9 uL), and the mixture is stirred at room temperature overnight The reaction 
mixture is diluted with chloroform (5 mL) and thereto is added a saturated sodium 
hydrogencarhonate solution. After stirring, the organic layer is separated and 
concentrated. The resultant crude product is purified by HPLC (Solvent; 10 mM 
ammonium carbonate : methanol = 80 : 20 5 : 95) and then the resultant product is 
treated in the same manner as described in Example 4(3) to give l-(3-ethoxybenzyl)-4- 
[4-[[trans-4-(N-emyl-N-meraylanra^ 

pyrazolo[3,4-d]pyrimidine dihydrochloride (13 mg, yield; 31 %) as an amorphous 
powder. MS (APCI) m/z: 506 [M+H] + 
Examples 423 to 424 

The corresponding materials are treated in the same manner as described in 
Example 422 to give the compounds as shown in the following Table 14. 



Table 14 



N OEt 


Ex. Nos. 


R 1 


Physicochemical properties etc. 


423** 


N*^ V"'ll 
Me N — ' 


amorphous powder 
MS (APCI) 520 [M+H]+ 


424** 


nPr s /— \ 
Me' 


amorphous powder 
MS (APCI) 520 [M+H]+ 



**: dihydrochloride 

Me: methyl group, Et: ethyl group, nPr: n-propyl group, iPr: isopropyl group 
Example 425 

(1) To a suspension of the compound obtained in Example 411 (50 mg) in 
dichloromemane (1 mL) is added successively triethylamine (44 uL) and chloroacetyl 
chloride (9 uL), and the mixture is stirred for 2 hours under ice-cooling. To the 
mixture is added 2M dimemylamine in tetrahydrofuran (0.3 mL) under ice-cooling and 
the mixture is stirred at room temperature overnight. The reaction mixture is diluted 
with chloroform (3 mL) and thereto is added a saturated sodium hydrogencarhonate 
solution (5 mL). After stirring, the organic layer is separated and concentrated. The 
resultant crude product is purified by HPLC (Solvent; 10 mM ammonium carbonate : 
methanol = 80 : 20 -* 5 : 95) to give l-(3-ethoxybenzyl)- 4-[4-[[trans-4-[NJ«I- 
(dimemylglycyl)amino]cyclohexyl]carbonyl]piperazin-l-yl]-lH-pyrazolo[3,4-d]- 
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pyrimidine (20.4 mg, yield; 40 %) as an amorphous powder. MS (ESI) m/z: 549 
[M+H] + 

(2) The compound obtained in the above step (1) is treated in the same manner 
as described in Example 4(3) to give l-(3-emoxybenzyl)-4-[4-[[trans-4-[N,N-(dimethyl- 
5 gl yC yl)ammo]cyclohexyl]carbonyU 2 
hydrochloride (21.5 mg, yield; 93 %) as an amorphous powder. MS (APCI) m/z: 549 

[M+H] + 

Examples 426 to 433 

The corresponding materials are treated in the same manner as described in 

1 0 Example 425 to give the compounds as shown in the following Table 1 5 . 



Table 15 (No. 1) 



R 1 / \ N=\ 

4^kX>A 0Et 


Ex. Nos. 


R 1 


Physicochemical properties etc. 


426** 


H 

Et o ^y-"//, 


amorphous powder 
MS (APCI) 577 [M+H]+ 


427** 


cnrxx 


amorphous powder 
MS (APCI) 575 [M+H]+ 


428** 


H 


amorphous powder 
MS (APCI) 563 [M+H]+ 


429** 




amorphous powder 
MS (APCI) 591 [M+H]+ 


430** 


o 


amorphous powder 
MS (APCI) 589 [M+H]+ 



**: dihydrochloride 



Me: methyl group, Et: ethyl group 



* 
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Table 15 (No. 2) 



R 1 / — \ N=\ 

0 x — ' ) — { \ i 

N OEt 


Ex. Nos. 


R 1 


Physicochemical properties etc. 


431 


Me 

Et O 


amorphous powder 
MS (ESI) 591 [M+H]+ 


432 


Me Me 


amorphous powder 
MS (ESI) 577 [M+H]+ 


433 


y — i Me 

• 


amorphous powder 
MS (ESI) 603 [M+H]+ 



Me: methyl group 



Et: ethyl group 
Example 434 

5 (1) To a suspension of the compound obtained in Example 411 (40 mg) in 

tetrahydrofuran (1 mL) is added successively dimetylacetamide (0.2 mL), 1,5- 
diiodopentane (16.6 uL), and sodium carbonate (28 mg). The mixture is stirred at 
70°C for 23 hours. After cooling, the reaction mixture is diluted with chloroform (3 
mL) and thereto is added a saturated sodium hydrogencarbonate solution (5 mL). 

10 After stirring, the organic layer is separated and concentrated. The resultant crude 
product is purified by HPLC (Solvent; 10 mM ammonium carbonate : methanol = 80 : 
20 -* 5 : 95) to give l-(3-ethoxybenzyl)-4-[4-[[trans-4-(l-piperidyl)cyclohexyl]- 
carbonyl]piperazm-l-yl]-lH-pyrazolo[3,4-d]pyrimidine (12.9 mg, yield: 34 %). MS 
(ESI) m/z: 532 [M+H] + 

1 5 (2) The compound obtained in the above step (1 ) is treated in the same manner 

as described in Example 4(3) to give l-(3-ethoxybenzyl)-4-[4-[[trans-4-(l-piperidyl)- 
cyclohexyl]carbonyl]piperazm-l-yl]-lH-pyrazolo[3,4-d]pyrinndine dihydrochloride 
(1 5.4 mg, yield; quantitatively) amorphous powder. MS (APC1) m/z: 532 [M+H] 
Example 435 

20 The corresponding materials are treated in the same manner as described in 

Example 434 to give the compound as shown in the following Table 16. 
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Table 16 





R 1 ^-x 
V-N N— 

a w 




Ex. Nos. 


R 1 


Physicochemical properties etc. 


435* 


OK-/** 


amorphous powder 
MS (APC1) 534 [M+H]+ 



*: fumarate 
Et: ethyl group 



Rxamnles 436 to 442 

The corresponding materials are treated in the same manner as described 
Example 407 to give the compounds as shown in the following Table 17. 



Table 17 (No. 1) 



EtHN— \. 

M n=x 

Cn^R 2 

N 


Ex. Nos. 


R 2 


Physicochemical properties etc. 


436** 


JO— nPr 


amorphous powder 
MS (APCI) 505 [M+H]+ 


437** 


F Me 


amorphous powder 
MS (APCI) 488 [M+H]+ 


438** 




amorphous powder 
MS (APCI) 499 [M+H]+ 



**: dihydrochloride 

Me: methyl group, Et: ethyl group, nPr: n-propyl group 
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Table 17 (No. 2) 



RHN 

t> N 


Ex. Nos. 


R 


Physicochemical properties etc. 


439** 


o 


amorphous powder 
MS (APCI) 532 [M+H]+ 


440** 


iPr 


amorphous powder 
MS (APCI) 506 [M+H]+ 


441** 


nPr 


amorphous powder 
MS (APCI) 506 [M+H]+ 


442** 


Et 


amorphous powder 
MS (APCI) 492 [M+H]+ 



**: dihydrochloride, 



Et: ethyl group, nPr: n-propyl group, iPr: isopropyl group 
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Examples 443 to 500 

The corresponding materials are treated in the same manner as described in 
Example 3 to give the compounds as shown in the following Table 1 8. 

Table 18 (No. 1) 



o 

o 

N — ( /—^ N=\ 

N 


Ex. Nos. 


R 


Physicochemical properties etc. 




A 

OB 


amorphous powder 
MS (ESI) 519 [M+H]+ 


444 0) 
(2)* 


A 


amorphous powder 
MS (APCI) 517 [M+H]+ 


445* 


Me 


amorphous powder 
MS (APCI) 506 [M+H]+ 


446* 




amorphous powder 
MS (APCI) 558 [M+H]+ 


447* 


-Q 

F Me 


amorphous powder 
MS (APCI) 506 [M+H]+ 


448* 




amorphous powder 
MS (APCI) 508/510 [M+H]+ 


449 




amorphous powder 
MS (ESI) 509 [M+H]+ 


450 




amorphous powder 
MS (ESI) 532 [M+H]+ 


451 




amorphous powder 
MS (ESI) 532 [M+H]+ 



5 *: hydrochloride 

Me: methyl group,Et: ethyl group, nPr: n-propyl group, iPr: isopropyl group 
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Table 18 (No. 2) 




/ — \ N=\ 

O- J* 



Ex. Nos. 


R 2 


Physicochemical properties etc. 


452** 




amorphous powder 
MS (APCI) 503 [M+H]+ 


453** 




amorphous powder 
MS (APCI) 488 [M+H]+ 


454** 




amorphous powder 
MS(APC1)519[M+H]+ 


455** 




amorphous powder 
MS (APCI) 519 [M+H]+ 


**: dihydrochloride 

Me: methyl group, Et: ethyl group 






Table 18 (No. 3) 


R 1 i — \ N=\ 

4 N .N^kA 0Et 


Ex. Nos. 


R 1 


Physicochemical properties etc. 


456 


|^Ni"^~^ 


amorphous powder 
MS(APC1)518[M+H]+ 



Et: ethyl group 
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Table 18 (No. 4) 



Me / — NH Me 
N— ' >=< 


Ex. Nos. 


R 2 


Physicochemical properties etc. 


457** 




amorphous powder 
MS (APCI) 543 [M+H]+ 


458** 




amorphous powder 
MS (APCI) 542 [M+H]+ 


459** 


I >-nPr 


amorphous powder 
MS (APCI) 548 IM+H]+ 


460** 




amorphous powder 
MS (APCI) 544 [M+H]+ 



**: dihydrochloride 

Me: methyl group, Et: ethyl group, nPr: n-propyl group 
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Table 18 (No. 5) 



R 1 -(0)q— Y N=\ 

F 


Ex. Nos. 


R*-(0)q-Y- 


Physicochemical properties etc. 


461* 


Me 9 


amorphous powder 
MS (APCI) 588 [M+H]+ 


462* 


/ — \ /=\ 
Me-N J^~\ // — 

0 2 N 


amorphous powder 
MS (APCI) 574 [M+H]+ 


463* 


0 
Et 


amorphous powder 
MS (APCI) 609 [M+H]+ 


464* 




E-isomer 
amorphous powder 
MS (APCI) 554 [M+H]+ 


465* 


o 


E-isomer 
amorphous powder 
MS (APCI) 631 [M+H]+ 


466* 


1 \ 


amorphous powder 
MS (APCI) 529 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group 
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Table 18 (No. 6) 



N 


Ex. Nos. 


R l -Y- 


R 2 


Physicochemical properties etc. 


467* 


\ 7 Me 


f />— nPr 


amorphous powder 
MS (APC1) 571 [M+H]+ 


468* 




l| />— nPr 


amorphous powder 
MS (APCI) 546 [M+H]+ 


469* 


Me-N^Yl-f^— 
0 2 N 




amorphous powder 
MS (APCI) 586 [M+H]+ 


470* 


\ 7 Me 


^^^^^^^^ 

^^OEt 


amorphous powder 
MS (APCI) 566 [M+H]+ 


471* 


/ \ 




amorpnous powuer 
MS (APCI) 541 [M+H]+ 


472* 


0 2 N 


^0\iPr 


amorphous powder 
MS (APCI) 585 [M+H]+ 


473* 




•XXnPr 


amorphous powder 
MS (APCI) 620 [M+H]+ 


474* 




-XXnPr 


amorphous powder 
MS (APCI) 565 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group, nPr: n-propyl group 
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Table 18 (No. 7) 



R'-(0)q— Y /—> ,N=\ 

N 


Ex. Nos. 


^-(COq-Y- 


R 2 


Physicochemical properties etc. 


475* 




^XnPr 


amorphous powder 
MS (APCI) 642 [M+H]+ 


476* 




^ N nPr 


amorphous powder 
MS (APCI) 540 [M+H]+ 


477* 


0 


jO^QEt 


amorphous powder 
MS (APCI) 574 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group, nPr: n-propyl group 
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Table 18 (No. 8) 



Mey-0 


Ex. Nos. 


R 2 


Physicochemical properties etc. 


478 




amorphous powder 
MS fAPCfi 573 rM+Hl+ 


479* 


F Me 


amorphous powder 
MS (APCI) 560 [M+H]+ 


480 


'"O^Et 


amorphous powder 
MS (APCI) 557 [M+H]+ 


481 


Jl >-nPr 


amorphous powder 
MS (APCI) 577 [M+H]+ 


482* 


F 


amorphous powder 
MS (APCI) 576 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group, nPr: n-propyl group 
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Table 18 (No 9) 



Me 

Me— ( 

Q 


Ex. Nos. 


R 2 


Physicochemical properties etc. 


483 


-^^O-iPr 


amorpnous powaer 
MS (APCI) 534 [M+EQ+ 


484* 


Et 


amorpnous powaer 
MS (APCI) 505 [M+H]+ 


485 


f /)— NHEt 


amorpnous powaer 
MS (APCI) 526 [M+H]+ 


486* 


XXL 

' Me 


amorphous powder 

ms ( apct> 508 rM+Hi+ 


487 




amorphous powder 
MS (APCI) 521 [M+H]+ 


488 


F Me 


amorphous powder 
MS (APCI) 508 [M+H]+ 


489* 




amorphous powder 
MS (APCI) 525 [M+H]+ 


490* 


-^C^NHMe 


amorphous powder 
MS (APCI) 506 [M+H]+ 


491 


-Q 

F OMe 


amorphous powder 
MS (APCI) 524 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group, nPr: n-propyl group, iPr: isopropyl group 
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Table 18 (No.10) 



o 

N 


Ex. Nos. 


R 2 


Physicochemical properties etc. 


492 


^N'^nPr 


J"*» J — L I'll 11 /\1 1 A /\lTT/i 

amorpnous powaer 
MS (ESI) 531 [M+H]+ 


493 




amorpnous powaer 
MS (ESI) 533 [M+H]+ 


494 




amorphous powder 


495 


-Q 

F Me 


amorphous powder 
MS (ESI) 520 [M+H]+ 


496 


s 

IT />-nPr 


amorphous powder 
MS (ESI) 537 [M+H]+ 


497 


^^O-nPr 


amorphous powder 
MS (ESI) 546 [M+H]+ 


498 


A, 


amorphous powder 
MS (ESI) 522/524 [M+H]+ 


499 


F OMe 


amorphous powder 
MS (ESI) 536 [M+H]+ 



Me: methyl group, Et: ethyl group, nPr: n-propyl group 



1 
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Table 18 (No. 11) 




OEt 



Ex. Nos. 



R 



Physicochemical properties etc. 



500 



Me 



amorphous powder 
MS (APCI) 546 [M+H]+ 



**: dihydrochloride 

Me: methyl group, Et: ethyl group 
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Examples 501 to 567 

The corresponding materials are treated in the same manner as described in 
Example 1 to give the compounds as shown in the following Table 19. 

Table 19 (No. 1) 



R 

\—) / — v N=\ 


Jua. 1>Uo. 






Phvsicochemical properties etc. 


501 


Met/ yN-^ 




amorphous powder 
MS (EST) 560 [M+H]+ 


502 


Me /— 

V-N 
Me Me 


^OvPr 


amorphous powder 
MS (ESI) 533 [M+H]+ 


503 


/ — \ 
MeN^ ^N-ry 


/0^ 0Et 


amorphous powder 
MS (ESI) 561 [M+H]+ 


504 






amorphous powder 
MS (ESQ 575 [M+H]+ 


505 


On 


XXn-Pr 


amorphous powder 
MS (ESI) 531 [M+H]+ 


506 


Et \ 


XXn-Pr 


amorphous powder 
MS (ESI) 533 [M+H]+ 


507 


i 

Me 


XXn-Pr 


amorphous powder 
MS (ESI) 549 [M+H]+ 


508 


C n a 


jCA 0Et 


amorphous powder 
MS (ESI) 532 [M+H]+ 



5 Me: methyl group, Et: ethyl group, n-Pr: n-propyl group 
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Table 19 (No. 2) 



R 


Thy "NTnc 


■R 


PViv^i en chemical Tvronerties etc 


509 


Me 


amorphous powder 
MS (ESI) 602 [M+H]+ 


510 


Me 

1 ! 

Me N^^- 
Me 


amorphous powder 
MS (ESI) 562 [M+H]+ 


511 


Et 

1 

ft M 

Me 


amorphous powder 
MS (ESI) 590 [M+H]+ 


512 


Me 


amorphous powder 
MS (ESI) 596 [M+H]+ 


513 




amorphous powder 
MS (ESI) 574 [M+H]+ 


514 


N 

Me^Me 


amorphous powder 
MS (ESI) 577 [M+H]+ 


515 




amorphous powder 
MS (ESI) 588 [M+H]+ 



Me: methyl group, Et: ethyl group, n-Pr: n-propyl group 
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Table 19 (No. 3) 



R 

^—l / V N=\ 
3-N N-(\ ,N 


Ex. Nos. 


R 


Physicochemical properties etc. 


516 




amorphous powder 
MS (ESI) 534 [M+H]+ 


517 


Me 
Me — ( 

•/A 


amorphous powder 
MS (ESI) 534 [M+H]+ 


518 


Me 


amorphous powder 
MS (ESI) 550 [M+H]+ 



Me: methyl group, Et: ethyl group 
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Table 19 (No.4) 



^— I r~\ N=\ 

V N ^OEt 


XiX. IN OS. 


Xv 


PVivsicochemical Drooerties etc. 


519 


Me 


amorphous powder 
MS (ESI) 603 [M+H]+ 


520 


Et 
1 

l 

Me 


amorphous powder 
MS (ESI) 591 [M+H]+ 


521 


Me 


amorphous powder 
MS (ESI) 597 [M+H]+ 


522 


N 

Me^Me 


amorphous powder 
MS (ESI) 578 [M+H]+ 


523 


H 2 N W N 


amorphous powder 
MS (ESI) 589 [M+H]+ 



Me: methyl group, Et: ethyl group 
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Table 19 (No. 5) 



Me % 

N— y Me 

! Me 

)=N 

N 


Ex. Nos. 


R 2 


Physicochemical properties etc. 


524* 




amorphous powder 
MS (APCI) 612 [M+H]+ 


525* 




amorphous powder 
MS (APCI) 613 [M+H]+ 


526* 


l| n-Pr 


amorphous powder 
MS(APC1)618[M+H]+ 



*: hydrochloride 

Me; methyl group, Et: ethyl group, n-Pr: ti-propyl group 
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Table 19 (No. 6) 







R' 


R 2 


Physicochemical properties etc. 


527* 


( z ) " N-\ / 
Me 




amorphous powder 
MS (APCI) 525 [M+H]+ 


528* 


Me 

(Z)- N-x / 
Me x=/ 


/0^ 0Et 


amorphous powder 
MS (APCI) 526 [M+H]+ 


529* 


0 

\ — 


/0- 0Et 


amorphous powder 
MS (APCI) 550 [M+H]+ 


530* 




/0- 0Et 


amorphous powder 
MS (APCI) 554 [M+H]+ 


531* 


< z >- C n a=/ 




amorphous powder 
MS (APCI) 552 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group, n-Pr: n-propyl group 
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Ex. Nos. 


R' 


R 2 


Physicochemical properties etc. 


532* 


1 

Me 




amorphous powder 
MS (APCI) 527 [M+H]+ 


533* 


1 

Me 




amorphous powder 
MS (APCI) 528 [M+H]+ 


534* 


1 

Me 


H >-n-Pr 


amorphous powder 
MS (APCI) 533 [M+H]+ 


535* 


Et 




amorphous powder 
MS (APCI) 556 [M+H]+ 


536* 






amorphous powder 
MS (APCI) 554 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group, n-Pr: n-propyl group 



Table 19 (No. 8) 
(n-Pr) 2 l% 



R' 



Ex. Nos. 


R 2 


Physicochemical properties etc. 


537 


. ^O^n-Pr 


amorphous powder 
MS (ESI) 547 [M+H]+ 


538* 


/O^QEt 


amorphous powder 
MS (ESI) 548 [M+H]+ 


539 


if ^— n-Pr 


amorphous powder 
MS (ESI) 553 [M+H]+ 



*: hydrochloride 

Et: ethyl group, n-Pr: n-propyl group 
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Table 19 (No. 9) 



R ~M Br 

>-N N-i ,N 
0 w M [\ 


Ex. Nos. 


R' 


Physicochemical properties etc. 


540* 


Me2N- 


amorphous powder 
MS (APCI) 656/658 [M+H]+ 


541* 


• 

Et 2 N- 


amorphous powder 
MS (APCI) 684/686 [M+H]+ 


542* 


o 


amorphous powder 
MS (APCI) 682/684 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group 



r 
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Table 19 (No. 10) 



Ex. Nos. 



543 



544 



545 



546* 



* 



547** 



548** 



549 



550** 



R' 



Et. 



N — 



Me 



N 

Me 



Et. 



N- 



Me 



Me 



Et. 



N— 



Me 



N 

Me 



N=\ 

r\ 



R' 



Et. 



N — 



Me 



✓ 



N 
Me 



XDEt 



OEt 



F Me 



Physi cochemical properties etc. 

amorphous powder 
MS (APC1) 513 [M+H]+ 



amorphous powder 
M S (APCI) 553 [M+H ]+ 

amorphous powder 
MS (APCI) 514 [M+H]+ 

amorphous powder 
MS (APCI) 554 [M+H]+ 



amorphous powder 
MS (APCI) 502 [M+H]+ 



F Me 



■S 

f >~n-Pr 

N 



rV- n - pr 



amorphous powder 
MS (APCI) 542 [M+H]+ 



amorphous powder 
MS(APCI)519[M+H]+ 

amorphous powder 
MS (APCI) 559 [M+H]+ 



**: dihydrochloride 

Me: methyl group, Et: ethyl group, n-Pr: n-propyl group 
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Table 19 (No. 11) 



o 

>-N 
R' — ' )=\ 


Ex. Nos. 


R 5 


R" 


Physicochemical properties etc. 


551** 


Et 2 N— 


Me 


amorphous powder 
MS (APCI) 585 [M+H]+ 


552** 


Me 


CT 


amorphous powder 
MS (APCI) 661 [M+H]+ 


553** 






amorphous powder 
MS (APCI) 687 [M+H]+ 


554** 






amorphous powder 
MS (APCI) 701 [M+H]+ 


555** 






amorphous powder 
MS (APCI) 689 [M+H]+ 



**: dihydrochloride 

Me: methyl group, Et: ethyl group 
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Table 19 (No. 12) 





Ex. Nos. 


R' 


R 2 


Physicochemical properties etc. 


556* 


o 


^^^^^^ 

-^NT^n-Pr 


amorpnous powder 
MS (APCI) 701 [M+H]+ 


557* 


QN- 


A* 


amorpnous powder 
MS (APCI) 717 [M+H]+ 


558* 




^N^n-Pr 


amnrnhous "Dowder 
MS (APCI) 689 [M+H]+ 


559* 






amorphous powder 
MS (APCI) 715 [M+H]+ 


560* 




/O-QEt 


amorphous powder 
MS (APCI) 702 [M+H]+ 


561* 


O- 


j0^ OEt 


amorphous powder 
MS(APCI)718[M+H]+ 


562* 


Me 




amorphous powder 
MS (APCI) 690 [M+H]+ 


563* 


0 - 




amorphous powder 
MS (APCI) 716 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group, n-Pr: n-propyl group 
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Table 19 (No. 13) 





N— v 

Me 


• 




/=\ 
O v 


\ N=\ 


Ex. Nos. 


R 2 


Physicochemical properties etc. 


564* 




amorphous powder 
MS (APCI) 545 [M+HJ+ 


565* 




amorphous powder 
MS (APCI) 546 [M+EQ+ 


*: hydrochloride 

Me: methyl group, Et: ethyl group, n-Pr: n-propyl group 

Table 19 (No. 14) 




Vn Nh 




Ex. Nos. 


R 


Physicochemical properties etc. 


566 




amorphous powder 
MS (ESI) 548 [M+H]+ 


567 




amorphous powder 
MS (ESI) 546 [M+H]+ 



5 



Et: ethyl group 
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Examples 568 to 577 

The corresponding materials are treated in the same manner as described in 
Example 381 to give the compounds as shown in the following Table 20. 

Table 20 (No. 1) 



R'-O 


Ex. Nos. 


R' 


Physicochemical properties etc. 


568* 


Et Me Me 


amorphous powder 
MS (APCI) 600 [M+H]+ 


569* 


Me— N ) — 


amorphous powder 
MS (APCI) 556 [M+HJ+ 


570* 


Me Me 


amorphous powder 
MS (APCI) 558 [M+H]-h 



5 *: hydrochloride 

Me: methyl group, Et: ethyl group 



Table 20 (No. 2) 



R '_0 Me 


Ex. Nos. 


R' 


Physicochemical properties etc. 


571* 


Me. N ^/ 
Me 


amorphous powder 
MS (APCI) 558 [M+H]+ 


572* 


Me^^^ 
Me 


amorphous powder 
MS (APCI) 572 [M+H]+ 


573* 




amorphous powder 
MS (APCI) 584 [M+H]+ 


574* 


it* Me 
Me. N ^<p\ 

Me Me 


amorphous powder 
MS (APCI) 600 [M+H]+ 



*: hydrochloride 
1 0 Me: methyl group, Et: ethyl group 
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Table 20 (No. 3) 



O-R' 


Ex. Nos. 


R' 


Physicochemical properties etc. 


575* 


N 

Me 


amorphous powder 
MS (APCI) 544 [M+H]+ 


576* 




amorphous powder 
MS (APCI) 556 [M+H]+ 


577* 


Me 
Me Me 


amorphous powder 
MS (APCI) 572 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group 
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Examples 578 to 616 

The corresponding materials are treated in the same manner as described in 
Example 366 to give the compounds as shown in the following Table 21 . 

Table 21 (No. 1) 



Me-N Me C } 

Me M N=\ 


Ex. Nos. 


R 


R 


rnysicocnemicai properties etc. 


578 


Me 


J ^— n-Pr 


amorphous powder 
MS(APCI) 618[M+H]+ 


579 


Me 


•^N^n-Pr 


amorphous powder 
MS (APC1) 612 [M+H]+ 


580* 


Me 




arnnrnhoiis nnwder 

MS (APCI) 613 [M+H]+ 


581* 


Me 


F 


amorphous powder 
MS (APCI) 601 [M+H]+ 


582* 


— < 


^Q^n-Pr 


amorphous powder 
MS (APCI) 638 [M+H]+ 


583* 


-< 




amorphous powder 
MS (APCI) 640 [M+H]+ 


584* 


-< 


/0^ 0Et 


amorphous powder 
MS (APCI) 639 [M+H]+ 


585* 


-< 


-^Q^Me 
F 


amorphous powder 
MS (APCI) 627 [M+H]+ 


586* 




I >-n-Pr 


amorphous powder 
MS (APCI) 644 [M+H]+ 



5 *: hydrochloride 

Me: methyl group, Et: ethyl group, n-Pr: n-propyl group 
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Table 21 (No. 2) 



Me 2 N Me 0 4 
Me^N 




Ex. Nos. 


R 


R 2 


Physicochemical properties etc. 


587* 




OEt 


amorphous powder 
MS (APCI) 640 [M+H]+ 


588* 


(E) " Me^V/ 




amorphous powder 
MS (APCI) 639 [M+H]+ 




(E)- ia / 
Me 


F 


amorphous powder 
MS (APCI) 627 [M+H]+ 


590 






amorphous powder 
MS (APCI) 664 [M+H]+ 


591* 




/^N^OEt 


amorphous powder 
MS (APCI) 666 [M+H]+ 


592 




/O^QEt 


amorphous powder 
MS (APCI) 665 [M+H]+ 


593 




F Me 


amorphous powder 
MS (APCI) 653 [M+H]+ 


594* 


0- 


jf >— n-Pr 


amorphous powder 
MS (APCI) 670 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group, n-Pr: n-propyl group 
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Table 21 (No. 3) 



R' 

Me 2 N Me \_) 

N 


JjfX. IN OS. 


XV 


R 2 


Phvsicochemical oroijerties etc. 


595* 


Et 


^N^n-Pr 


amorphous powder 
MS (APCI) 598 [M+H]+ 


596* 




^O^n-Pr 


amorphous powder 
MS (APCI) 524 [M+H]+ 


597* 


a-Pr 




amorphous powder 
MS (APCI) 613 [M+H]+ 


598* 


Et 


jO^QEt 


amorphous powder 
MS (APCI) 599 [M+H]+ 


599* 




jCA 0Et 


amorphous powder 
MS (APCI) 625 [M+H]+ 


600* 


i-Bu 


/O^QEt 


amorphous powder 
MS (APCI) 627 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group, n-Pr: n-propyl group, i-Bu: isobutyl group 
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Table 21 (No. 4) 



May — K 
Me 2 N Me \ } 


Ex. Nos. 


R' 


R 2 


Physicochemical properties etc. 


601* 


Et 


-Q 

F Me 


amorphous powder 
MS (APC1) 587 [M+H]+ 


602* 




-Q 

F Me 


* 

amorphous powder 
MS (APCI) 613 [M+H]+ 


603* 


Et 


H />-n-Pr 
/Hi 


amorphous powder 
MS (APCI) 604 [M+H]+ 


604* 




£ />-n-Pr 


amorphous powder 
MS (APCI) 630 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group, n-Pr: n-propyl group 
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Table 21 (No. 5) 



R' 

*' N Q ^ N=v 


Ex. Nos. 


R 


t>2 

K 


x^nysicocnemicai properties etc. 


605* 


>^ 


If ^— n-Pr 


amorphous powder 

TV /TO / A TIOTX COO V~\ Jf-LU~\ _L 

MS (ArCl) joo [M+HJ-r 


606* 






amorphous powder 
MS (APCI) 582 [M+H]+ 


607* 


Et 


^NT^n-Pr 


amoipnous powuer 
MS (APCI) 556 [M+H]+ 


608* 


Me 


-"O^n-Pr 


amorphous powder 
MS (APCI) 542 [M+H]+ 


609* 




jCAoEt 


amorphous powder 
MS (APCI) 583 [M+H]+ 


610* 


Et 




amorphous powder 
MS (APCI) 557 [M+H]+ 


611* 


Me 


jO- OEt 


amorphous powder 
MS (APCI) 543 [M+H]+ 


612* 


>-/ 


F 


amorphous powder 
MS (APCI) 571 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group, n-Pr: n-propyl group 



WO 2004/064721 



PCT/JP2004/000617 



134 



Table 21 (No. 6) 



R' 

Me v _ / T"N 

Me M r~\ N=\ 


Ex. Nos. 


R' 


R 2 


Physicochemical properties etc. 


613* 


Et 


HQ 
F Me 


amorphous powder 
MS (APCI) 545 [M+H]+ 


614* 


Me 


F 


amorphous powder 
MS (APCI) 531 [M+H]+ 


615* 


Et 


If />~n-Pr 


amorphous powder 
MS (APCI) 562 [M+H]+ 


616* 


Me 


JT />-n-Pr 


amorphous powder 
MS (APCI) 548 [M+H]+ 



*: hydrochloride 



Me: methyl group, Et: ethyl group, n-Pr: n-propyl group 
Example 617 

(1) Trans-4-P<r-methyl-N-(tert-butoxycarbonyl)aminom 

carboxylic acid (compound obtained in Reference Example 239) is treated in the same 
manner as described in Example 3 to give l-(3-ethoxybenzyl)-4-[4-[[trans-4-[N-methyl- 
N<tert-butoxycarbonyl)anmiomemyl]cyclohexyl]carbonyl]pipera2an-l-yl]-lH- 
pyrazolo[3,4-d]pyrimidine as an amorphous powder. MS (APCI) m/z; 592 [M+H] + 

(2) The compound obtained in the above step (1) is treated in the same manner 
as described in Example 404(2) to give l-(3-ethoxybenzyl)-4-[4-[[trans-4-(methyl- 
anunomemyl)cyclohexyl]carbonyl]piperazm-l-yl]-lH-pyrazolo[3,4-d]pyrimidm^ 
dihydrochloride as an amorphous powder. MS (APCI) m/z; 492 [M+H] + 

Example 618 

(1) 4-[[2-(dimemylamino)emyl]amino]-3-methylbenzoic acid hydrochloride 
(compound obtained in Reference Example 251) is treated in the same manner as 
described in Example 3 to give l-(3-ethoxybenzyl)-4-[4-[3-methyl-4-[2-(dimethyl- 
ammo)emylanuno]benzoyl]pipera^ as an 

amorphous powder. MS (APCI) m/z; 543 [M+H] + 
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(2) To a solution of the compound obtained in the above step (1) (50 mg) in 
1,2-dichloroethane (1 mL) is added successively acetaldehyde (10 pL), acetic acid (10 
|iL) and sodium triacetoxyborohydride (29 mg) under ice-cooling- The mixture is 
stirred at room temperature overnight To the reaction mixture is further added 
5 successively acetaldehyde (10 pL), acetic acid (10 p,L), and sodium triacetoxy- 
borohydride (29 mg). The mixture is stirred at room temperature overnight. To the 
reaction mixture is added a saturated sodium hydrogencarbonate solution and the 
mixture is extracted with chloroform. The extract is concentrated and the residue is 
purified by HPLC (Solvent; 10 mM ammonium carbonate : methanol = 80 :20 -> 5 : 
1 0 95). The resultant product is treated in the same manner as described in Example 4(3) 
to give l-(3-ethoxybenzyl)-4-[4-[3-m^ 

amino]benzoyl]piperazin-l-yl]-lH-pyrazolo[3,4-d]pyriinidm 2 hydrochloride (22 mg, 
yield; 37 %) as an amorphous powder. MS (APCI) m/z; 571 [M+H] + 
Examples 619 to 629 

15 The corresponding materials are treated in the same manner as described in 

Example 61 8 to give the compounds as shown in the following Table 22. 



Table 22 (No. 1) 



RV 


Ex. Nos. 


R' 


R" 


Physicochemical properties etc. 


619 




H 


amorphous powder 
MS (ESI) 568 [M+H]+ 


620 


i-Pr 


H 


amorphous powder 
MS (ESI) 520 [M+H]+ 


621 


0- 


H 


amorphous powder 
MS (ESI) 546 [M+H]+ 


622 




>-\ 


amorphous powder 
MS (ESI) 586 [M+H]+ 


623 


i-Bu 


H 


amorphous powder 
MS (ESI) 534 [M+H]+ 


624* 


Et 


H 


amorphous powder 
MS (APCI) 506 [M+H]+ 



*: hydrochloride, Et: ethyl group, i-Pr: isopropyl group, i-Bu: isobutyl group 
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Table 22 (No. 2) 



R' 

Me'" Me O ^ 

V N - R 


Ex. Nos. 


R' 


R 2 


Physicochemical properties etc. 


625** 


i-Bu 


^^OEt 


amorphous powder 
MS (APC1) 599 [M+H]+ 


626** 


/-< 


Ae 


amorphous powder 
MS (APC1) 597 [M+H]+ 


627** 


Me 




amorphous powder 
MS (APCI) 556 [M+H]+ 


628** 


Et 


A. 


amorphous powder 
MS (APCI) 570 [M+H]+ 


629** 


i-Bu 


/C^n-Pr 


amorphous powder 
MS (APCI) 598 [M+H]+ 



**: dihydrochloride 



Me: methyl group, Et: ethyl group, n-Pr: n-propyl group, i-Bu: isobutyl group 
Example 630 

5 (1) To a solution of l-(3-ethoxybenzyl)-4-(l-piperadinyl)-lH-pyrazolo[3,4- 

d]pyrimidine dihydrochloride (60 mg) in methylene chloride (1.2 mL) is added N,N- 
diisopropylemylamine (85 uL) and 4-nitrophenyl chloroformate (49 mg) at 0°C, and the 
mixture is stirred at room temperature for 2.5 hours. The reaction mixture is diluted 
with chloroform (1 mL) and thereto is added a saturated sodium hydrogencarbonate 

10 solution (1.5 mL). After stirring, the organic layer is separated and the aqueous layer 

is extracted with chloroform. The organic layers are combined, dried over sodium 

sulfate, and filtered. The filtrate is concentrated and the residue is purified by column 

chromatography on silica gel (Solvent; n-hexane : ethyl acetate = 9 : 1 -* 0 : 10) to give 
l-(3-emoxyben2yl)-4-[4-[(4-nitrophenoxy)carbonyl]piperazin-l-yl]-lH-pyrazolo[3,4- 

15 d]pyrimidine (72 mg, yield; 100 %) as an amorphous powder. MS (APCI) m/z; 504 
[M+Hf 

(2) To a solution of the compound obtained in the above step (1) (25 mg) in 
N,N-dimethylformamide (1.5 mL) is added N^-diisopropylethylamine (51 uL) and 4- 
(l-pyrrolidinyl)piperidine (65 mg) at room temperature and the mixture is stirred at 
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70°C for 4 hours. After cooling, the reaction mixture is diluted with chloroform (1 
mL) and thereto is added a saturated sodium hydrogencarbonate solution (1.5 mL). 
After stirring, the organic layer is separated and the aqueous layer is extracted with 
chloroform. The organic layers are combined, dried over sodium sulfate, and filtered, 
5 The filtrate is concentrated and the residue is purified by column chromatography on 
silica gel (Solvent; chloroform : methanol = 10 : 0 — ► 85 : 15) to give l-(3-ethoxy- 
benzyl)-444-[[4-(l -pyr^ 

[3,4-d]pyrimidine (19 mg, yield; 73 %) as an amorphous powder. MS (APCI) m/z; 
519[M+H] + 

10 (3) The compound obtained in the above step (2) (19 mg) is treated in the same 

manner as described in Example 4(3) to give l-(3-ethoxyben2yl)-4-[4-[[4-(l-pyrrolidin- 
yl)piperidin-l-yl]carbonyl]piperazin-l^ 2 hydro- 

chloride as an amorphous powder. MS (APCI) m/z; 519 [M+H] + 
Examples 63 1 to 632 

15 The corresponding materials are treated in the same manner as described in 

Example 630 to give the compounds as shown in the following Table 23. 



Table 23 





R 1 r-\ N=\ 




i 




Ex. Nos. 


R 1 


Physicochemical properties etc. 


631** 


O-O- 


amorphous powder 
MS (APCI) 533 [M+H]+ 


632** 


/ — \ / — \ 

O N-^JM- 


amorphous powder 
MS (APCI) 535 [M+H]+ 



**: dihydrochloride 



Et: ethyl group 
20 Example 633 

(1) Methyl 4-[[l-(tert-butoxycarbonylaminomethyl)-l-cyclopropyl]methoxy]- 
benzoate (compound obtained in Reference Example 235, 245 mg) is treated in the 
same manner as described in Example 1 to give l-(3-ethoxybenzyl)-4-[4-[4-[[l-(tert- 
butoxycarbonylaminomethyl)-l-cyclopropyl]methoxy]benzoyl]piperazm 

25 pyrazolo[3,4-d]pyrimidine (380 mg, yield; 98 %) as colorless liquid. MS (APCI) m/z; 
642.5 [M+Hf 

(2) The compound obtained in the above step (1) (100 mg) is treated in the 
same manner as described in Example 404(2) to give l-(3-e&oxybenzyl)-4-[4-[4-[[l- 
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(aminomethyl)- 1 -cyclopropyl]methoxy]benzoyl]piperazin- 1 -yl] - 1 H-pyrazolo[3 ,4-d] - 
pyrimidine dihydrochloride (crude product) and the product is treated in the same 
manner as described in Example 618(2) l-(3-ethoxybenzyl)-4-[4-[4-[[l-(dimethyl- 
aminomethyl)- 1 -cyclopropyl]methoxy]benzoyl]piperazin- 1 -yl]-l H-pyrazolo[3 ,4~d]- 
pyrimidine hydrochloride (33 mg, yield; 34 %) as an amorphous powder. MS (APCI) 
m/z; 570 [M+H] + 
Examples 634 to 636 

The corresponding materials are treated in the same manner as described in 
Example 633 to give the compounds as shown in the following Table 24. 



Table 24 



R'-O 

4 N .N^A*A 0Et 


Ex. Nos. 


R' 


Physicochemical properties etc. 


634* 


Ma /— v 
Me ^— ' 


amorphous powder 
MS (APCI) 584 [M+H]+ 


635* 


Me v / — 

N — ( 
Me J 
Me— { 
Me 


amorphous powder 
MS (APCI) 586 [M+H]+ 


636* 


Me / — 

t \ 
Me Me 


amorphous powder 
MS (APCI) 558 [M+H]+ 



*: hydrochloride 



Me: methyl group, Et: ethyl group 
Example 637 

l-(3-Ethoxybenzyl)-4-[4-[3-methyl^ 
piperazin-l-yl]-lH-pyrazolo[3 5 4-d]pyrimidine (compound obtained in Example 618(1)) 
is treated in the same manner as described in Example 416 to give l-(3-Ethoxybenzyl)- 
4-[4-[3-methyl-4-[N-acetyl^ 

lH-pyrazolo[3,4-d]pyrimidine (26 mg, yield; 42 %) as an amorphous powder. MS 
(APCI) m/z; 585 [M+H] + 
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Examples 638 to 650 

The corresponding materials are treated in the same manner as described 
Example 637 to give the compounds as shown in the following Table 25. 

Table 25 (No. 1) 



R' 

Me, y— N Me 


Ex. Nos. 


R' 


R 2 


Physicochemical properties etc. 


638* 




^N*^n-Pr 


arnorpxiu ut> puwuci 

MS (APCI) 636 [M+H]+ 


639* 






amorphous powder 
MS (APCI) 611 [M+H]+ 


640* 






E-isomer 
amorphous powder 
MS (APCI) 611 [M+H]+ 


641* 






amorphous powder 
MS (APCI) 637 [M+H]+ 


642* 


_ 0 


jO^QEt 


amorphous powder 
MS (APCI) 683 [M+H]+ 


643* 


MeCO- 


^O^n-Pr 


amorphous powder 
MS (APCI) 584 [M+H]+ 


644* 






amorphous powder 
MS (APCI) 610 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group, n-Pr: n-propyl group 
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Table 25 (No. 2) 




Ex. Nos. 


R' 


R 2 


Physicochemical properties etc. 


645* 


O 


A* 


amorphous powder 
MS (APCI) 610 [M+H]+ 


646* 


_ O 

o 




amorphous powder 
MS (APCI) 682 [M+H]+ 


647* 


MeCO- 


II >-n-Pr 


amorphous powder 
MS (APCI) 590 [M+H]+ 


648* 


MeCO- 


'"O^OEt 


amorphous powder 
MS (APCI) 586 [M+H]+ 


*: hydrochloride 

Me: methyl group, Et: ethyl group, n-Pr: n-propyl group 

Table 25 (No. 3) 


R' 

Me x /— N 


Ex. Nos. 


R' 


R 2 


Physicochemical properties etc. 


649* 


O 
n 

H 3 C-S— 
° ii 

O 


xO^OEt 


amorphous powder 
MS (APCI) 607 [M+H]+ 


650* 


_ o 


xX^QEt 


amorphous powder 
MS (APCI) 669 [M+H]+ 



5 *: hydrochloride 

Me: methyl group, Et: ethyl group 
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Example 651 

(1) Ethyl trans-4-(methoxymethoxy)cyclohexanecarboxylate (compound 
obtained in Reference Example 237, 2.0 g) is treated in the same manner as described in 
Example 1 to give l-(3-ethoxybenzyl)-4-[4-[[1xans^(mel3ioxymethoxy)cyclohexyl]- 

5 carbonyl]piperazm-l-yl]-lH-^ (2.88 g, yield; 78 %) as an 

amorphous powder. MS (APCI) m/z; 509 [M+H] + 

(2) To a suspension of the compound obtained in the above step (1) (2.8 g) in 
ethanol (20 mL) is added cone, hydrochloric acid (2.0 mL) and water (0.2 mL), and the 
mixture is stirred at 80°C for 1 hour. The reaction mixture is diluted with ether and the 

10 resultant crystals are collected by filtration to give l-(3-ethoxybenzyl)-4-[4-[(trans-4- 
hydroxycyclohexyl)carbonyl]piperazin~ 1 -yl] - 1 H-pyrazolo[3 ,4-d]pyrimidine hydro- 
chloride (2.81 g, yield; 99 %) as colorless crystals. MS (APCI) m/z; 465 [M+H] + 

(3) To a suspension of the compound obtained in the above step (2) (50 mg) in 
toluene (0.5 mL) is added 2-(dimethylamino)ethyl chloride hydrochloride (80 mg) and 

15 sodium hydride (60 % dispersion in mineral oil, 50 mg), and the mixture is stirred at 
100°C for 2 days. To the reaction mixture is added water and the mixture is extracted 
with chloroform. The extract is concentrated in vacuo and the residue is purified by 
flash column chromatography on silica gel (Solvent; ethyl acetate) and then the 
resultant product is treated in the same manner as described in Example 4(3) to give 1- 

20 (3-ethoxybeiLzyl)-4~[4-[[tran^ 

pipera2in-l-yl]-lH-pyrazolo[3,4-d]pyrimidine hydrochloride (14 mg, yield; 24 %) as an 
amorphous powder. MS (APCI) m/z; 536 [M+H] + 
Example 652 

Methyl 44(2S)-2-(tert-butoxycarbonylamino)-4-methylpentyloxy]baizoate 
25 (compound obtained in Reference Example 285, 256 mg) is treated in the same manner 
as described in Example 1 to give l-(3-ethoxybenzyl)-4-[4-[4-[(2S)-2-(tert-butoxy- 
carbonylamino)-4-methylpentyloxy]benzoyl]piperazin-- 1 -yl] - lH-pyrazolo[3 ,4-d]- 
pyrimidine (400 mg, yield; 99 %) as a colorless oil. MS (APCI) m/z; 659 [M+ H] + 

(2) To a solution of the compound obtained in the above step (1) (50 mg) in 
30 tetrahydrofuran (3 mL) is added sodium hydride (60 % dispersion in mineral oil; 10 mg) 
under ice-cooling and the mixture is stirred for 0.5 hour. To the mixture is added 
dropwise methyl iodide (55 mg) and the mixture is stirred at room temperature for 3 
hours. To the reaction mixture is added water and the mixture is extracted with ethyl 
acetate. The extract is concentrated and the residue is purified by flash column 
35 chromatography on NH-silica gel (Solvent; n-hexane : ethyl acetate = 9 : 1 — > 1 : 9) to 
give l-(3-ethoxybenzyl)-4-[4-[4-[@^^ 
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methylpentyloxy]benzoyl]piper^ ( 35 m & yi eld ; 

67 %) as a colorless oil. MS (APCI) m/z; 672 [M+H] + 

(3) The compound obtained in the above step (2) is treated in the same manner 
as described in Example 404(2) to give l-(3-ethoxybenzyl)-4-[4-[4-[(2S)-2-(methyl- 
ammo)-4-methylpen1yloxy]te ( 15 
mg, yield; 46 %) as an amorphous powder. MS (APCI) m/z; 572 [M+H] + 
Example 653 

The corresponding materials are treated in the same manner as described in 
Example 652 to give the compound as shown in the following Table 26. 



Table 26 





Ex. Nos. 


R' 


Physicochemical properties etc. 


653** 


H Me 


amorphous powder 
MS (APCI) 558 [M+H]+ 



**: dihydrochloride 



Me: methyl group, Et: ethyl group 
Example 654 

(1) To a solution of oxalyl chloride (4.48 mL) in methylene chloride (50 mL) is 
added dropwise dimethylsulfoxide (4.55 g) in methylene chloride (5 mL) at -60°C over 
a period of 1 5 minutes. To the mixture is added dropwise a solution of methyl trans-4- 
(hydroxymethyl)cyclohexanecarboxylate (compound obtained in Reference Example 
238; 5.9 g) in methylene chloride (30 mL) over a period of 30 minutes. The mixture is 
stirred at the same temperature for 1 hour and thereto is added dropwise triethylamine 
(16.7 mL) at -60°C. The mixture is stirred at the same temperature for 30 minutes and 
at 0°C for 1 hour. The reaction mixture is diluted with chloroform , and washed 
successively with water, 5 % citric acid solution, water, and saturated brine. The 
organic layer is dried over anhydrous sodium sulfate and concentrated in vacuo to give 
methyl trans-4-formylcyclohexanecarboxylate (5.32 g, yield; 91 %) as an oil. 

(2) To a solution of the compound obtained in the above step (1) (500 mg) and 
3-dimethylaminopropylamine (600 mg) in methylene chloride (10 mL) is added 
successively sodium triacetoxyborohydride (983 mg) and acetic acid (353 mg), and the 
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mixture is stirred at room temperature for 5 days. The reaction mixture is neutralized 
carefully with a saturated sodium hydrogencarbonate solution and the mixture is 
extracted with chloroform (x 2). The extract is concentrated in vacuo and the residue 

» 

is purified by flash column chromatography on silica gel (Solvent; chloroform : 
methanol : 28% aqueous ammonia solution = 9 : 1 : 0.1) to give methyl trans-4-[3- 
(dimethylamino)propylaminomethyl]cyclohexanecarboxylate (293 mg, yield; 32 %) as 
oil. MS (APCI) m/z; 257 [M+H] + 

(3) To a solution of the compound obtained in the above step (2) (92 mg) in 
chloroform (0.5 mL) is added a solution of 2-furoyl chloride (68 fiL) in chloroform (0.5 
mL) and pyridine (67 pL) under ice-cooling, and the mixture is stirred at room 
temperature for one day. To the reaction mixture is added a saturated sodium 
hydrogencarbonate solution and the mixture is extracted with chloroform (x 3). The 
organic layers are combined and concentrated in vacuo. The resultant crude product is 
purified by flash column chromatography on NH-silica gel (Solvent; n-hexane : ethyl 
acetate = 9 : 1 — ► 1 : 1) to give methyl trans-4- [ [N- (2-furoyl) -N- [3 -(dimethylamino) - 
propyl]amino]methylcyclohexanecarboxylate (102 mg, yield; 75 %) as oil. MS 

(APCI) m/z; 373 [M+H] + 

(4) The compound obtained in the above step (3) is treated in the same manner 
as described in Example 1 to give l-(3-ethoxybenzyl)-4-[4-[[fr^ 

[3 -(dimethylamino)propyl] aminomethyl] cyclohexyl] carbonyl]piperazin- 1 -yl] - 1 H- 
pyrazolo[3,4-d]pyrimidine hydrochloride as an amorphous powder. MS (APCI) m/z; 
657 [M+Hf 
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Examples 655 to 670 

The corresponding materials are treated in the same manner as described 
Example 654 to give the compounds as shown in the following Table 27. 

Table 27 (No. 1) 



b 




Ex. Nos. 


R 


Physicochemical properties etc. 


655* 


Et 

MeSOi 


amorphous powder 
MS (APC1) 655 [M+H]+ 


656 


Q^Me 


amorphous powder 
MS (ESI) 617 [M+H]+ 


657 




amorphous powder 
MS (ESI) 619 [M+H]+ 


658 


Et " 


amorphous powder 
MS (EST) 645 [M+H]+ 


659 


Et 


=.0 


amorphous powder 
MS (ESI) 671 [M+H]+ 


660 


..Me 


amorphous powder 
MS (ESI) 659 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group 
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Table 27 (No. 2) 







Ex. Nos. 


R 


Physicochemical properties etc. 


661 


MeyO 


amorphous powder 
MS (ESI) 631 [M+H]+ 


662* 




amorphous powuer 
MS (APCI) 694 [M+H]+ 


663* 




amorpiious powoer 
MS (APCI) 683 [M+ETJ+ 

1 


• 

664* 


Me 


amorphous powder 
MS (APCI) 697 [M+H]+ 


665 


Me Mey 0 


amorphous powder 
MS (ESI) 605 [M+H]+ 


666* 


Me 


amorphous powder 
MS (APCI) 631 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group 
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Table 27 (No. 3) 



b^ 

V J '^^X>Et 


Ex. Nos. 


R 


Physicochemical properties etc. 


667* 


/=l Me^O 

* 


amorphous powder 
MS (APCI) 628 [M-+-HJ+ 


668* 


Me 

Me 0— ^ 

0 


amorphous powder 
MS (APCI) 675 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group 

Table 27 (No. 4) 





K A 


Ex. Nos. 


R 


Physicochemical properties etc. 


669* 


? 

k 


amorphous powder 
MS (APCI) 646 [M+H]+ 


670* 


Me2N ^fOL F 


amorphous powder 
MS (APCI) 685 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group 
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Examples 671 to 703 

The corresponding materials are treated in the same manner as described in 
either one of the aforementioned Example 404, 407, 617 and 652 to give the compounds 

as shown in the following Table 27.1 . 
5 Table 27.1 (No. 1) 



R 

v-- R 


Ex. Nos. 


R 


R 2 


Physicochemical properties etc. 


♦ 

671** 


H 

Me' N -^0 
1 


/^O^sDEt 


amorphous powder 
MS (APC1) 516 [M+H]+ 


672** 


H A ' 


/O-^oEt 


amorphous powder 
MS (APCI) 556 [M+H]+ 


673** 


Me 
H 1 


X^OEt 


amorphous powder 
MS (APCI) 544 [M+H1+ 


674** 


1 




amorphous powder 
MS (APCI) 502 [M+H]+ 


675** 


H 2 N^)<^0 
Me Me > 


jO-SDEt 


amorphous powder 
MS (APCI) 544 [M+H]+ 


676** 


H 




amorphous powder 
MS (APCI) 509 [M+H]+ 


677** 


H 


•^f^n-Pr 


amorphous powder 
MS (APCI) 525 [M+HJ+ 


678** 


H 

Me' N ^\ 


X^VQEt 


amorphous powder 
MS (APCI) 510 [M+H]+ 


679** 


H 


X^koEt 


amorphous powder 
MS (APCI) 526 [M+H]+ 


680** 


H 


IT />-n-Pr 


amorphous powder 
MS (APCI) 515 [M+H]+ 



**: dihydrochloride 

Me: methyl group, Et: ethyl group, n-Pr: n-propyl group 
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Table 27.1 (No. 2) 





Ex. Nos. 


R 


T>2 

R 


Pnysicocnemicai properties exc. 


681** 


H 

1 


J />— n-Pr 


amorphous powder 
MS (APCI) 53 1 [M+HJ+ 




H 


^N^n-Pr 


amorphous powder 
MS (APCI) 527 [M+H]+ 


683** 


H 




amorphous powder 
MS (APCI) 528 [M+H]+ 


684** 


H 


r- S v 

II />— n-Pr 


amorphous powder 
MS (APCI) 533 [M+H]+ 


685** 


H 




amorphous powder 
MS (APCI) 524 [M+H]+ 


686** 


H 

] 




amorphous powder 
MS (APCI) 512 [M+H]+ 


687** 


H 




amorphous powder 
MS (APCI) 514 [M+H]+ 


688* 


H 


F 


amorphous powder 
MS (APCI) 528 [M+H]+ 


689* 


H 
Me 1 




amorphous powder 
MS (APCI) 502 [M+H]+ 


690* 


H 




amorphous powder 
MS (APCI) 540 [M+H]+ 



*: hydrochloride, **: dihydrochloride 

Me: methyl group, Et: ethyl group, n-Pr: n-propyl group 
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Table 27.1 (No. 3) 



R 

N 


Ex. Nos. 


R 


R 


Physicochemical properties etc. 


691* 


H 

Me' N> | 


x N n-Pr 


amorphous powder 


692* 


H 

.. 


N n-Pr 


amorphous powder 
Mb(ArUipi.3 [M-rJclJ-r 


693* 


H 

Me ' 


^fvj^n-Pr 


amorphous powder 
MS (APCI) 513 [M+H]+ 


694* 


H 

cr N i 


^l/^n-Pr 


amorphous powder 
MS (APCI) 539[M+H]+ 


695* 


H 

Me' Ns | 




amorphous powder 
MS (APCI) 486[M+H]+ 


696 


H 




amorphous powder 
MS(APC1)514[M+H]+ 


697* 


H 
Me ' 




amorphous powder 
MS (APCI) 514[M+H]+ 


698* 


H 

Me' N> i 


F 


amorphous powder 
MS (APCI) 474 [M+H]+ 


699* 


H 


fl >-n-Pr 


amorphous powder 
MS (APCI) 491 [M+H]+ 


700* 


H 

Me^A 


f />-i>Pr 


amorphous powder 
MS (APCI) 519 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group, n-Pr: n-propyl group 
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Table 27.1 (No. 4) 



R 

N 


Ex. Nos. 


R 


R 2 


Physicochemical properties etc. 


701* 


H 

Me^N 
Me ' 


H />— n-Pr 


amorphous powder 
MS (APCI) 519 [M+H]+ 


702 


H 


1 />— n-Pr 


amorphous powder 
MS (APCI) 545 [M+H]+ 


703 


H 




amorphous powder 
MS (APCI) 502 [M+H]+ 



*: hydrochloride 

Me: methyl group, n-Pr: n-propyl group 
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Exam ples 704 to 712 

The corresponding materials are treated in the same manner as described 
Example 1 to give the compounds as shown in the following Table 27.2. 

Table 27.2 (No. 1) 



Me 

Me 

Me Ue-K 

4 N .N^AiA 0Et 


Thy *\TnQ 


R 


Physicochemical properties etc. 


704** 


Me^ 


amorphous powder 
MS (APC1) 687 [M+H]+ 


705** 


Me 


amorphous powder 
MS (APCI) 659 [M+H]+ 


706** 


Me 

Me^N^ 0 ^ 
Me^Me 


amorphous powder 
MS(APCI)715[M+H]+ 


707** 




amorphous powder 
MS (APCI) 685 [M+H]+ 


708** 




amorphous powder 
MS (APCI) 699 [M+H]+ 


709** 


& 


amorphous powder 
MS (APCI) 701 [M+H]+ 


710** 


Me 

Me'^-^- 0 - 


amorphous powder 
MS (APCI) 673 [M+H]+ 



**: dihydrochloride 

Me: methyl group, Et: ethyl group 
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Table 27.2 (No. 2) 



Me 

Me / 


le 


Ex. Nos. 


R 2 


Physicochemical properties etc. 


711** 


XJ^n-Pr 


amorphous powder 
MS (APCI) 616 [M+H]+ 


712** 




amorphous powder 
MS (APCI) 617 [M+H]+ 



**: dihydrochloride 



Me: methyl group, Et: ethyl group, n-Pr: n-propyl group 
Example 713 

(1) The compound obtained in Example 630 (1) (730 mg) and 4-piperidone 
monohydrate hydrochloride (1.05 g) are treated in the same manner as described in 
Example 630 (2) to give l-(3-ethoxybenzyl)^-[4-[[4-oxopiperidin-l-yl)carbonyl]- 
piperidm-l-yl]-lH-pyrazolo[3,4-d]pyrimidine (654 mg, yield: 97 %) as an amorphous 
powder. MS (APCI) m/z: 464 [M+H] + 

(2) The compound obtained in the above step (1) (50 mg) is treated in the same 
manner as described in Example 6 to give l-(3-ethoxybenzyl)-4-[4-[[4-(dimethyl- 
airmo)piperidm^-yl]carbonyl]piper^ (15.6 mg, 
yield; 30 %) as an amorphous powder. MS (APCI) m/z: 493 [M+H]+ 

(3) The compound obtained in the above step (2) (13.8 mg) is treated in the 
same manner as described in Example 4 (3) to give l-(3-ethoxybenzyl)-4-[4-[[4- 
(dimemylainino)piperidin-l -yl]carbonyl]piperazin- 1 -yl]-l H-pyrazolo[3,4-d]pyrimidine 
dihydrochloride (15.9 mg, yield; 99.6 %) as an amorphous powder. MS (APCI) m/z: 

493 [M+H]+ 
Example714 

The compound obtained in Example 441 (50 mg) is treated in the same manner 
as described in Example 6 to give l-(3-ethoxybenzyl)-4-[4-[[trans-4-(N-ethyl-N-n- 
propylanuno)cyclohexyl]carbonyl]piperazm-l-yl]-lH-pyrazolo[3,4-d]pyrind (59.3 
mg; yield; 64 %) as an amorphous powder. MS (APCI) m/z: 534 [M+H]+ 
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Example 715 

(1) To a solution of 4-fluorobenzenesulfonyl chloride (2.1 g) in methylene 
chloride (20 mL) is added pyridine (6 mL) and l-(3-emoxybenzyl)-4-piperazin-l-yl-lH- 
pyrazolo[3,4-d]pyrirnidine dihydrochloride (3 g) under ice-cooling and the mixture is 
stirred at room temperature for 16 hours. The reaction mixture is diluted with 
chloroform (20 mL). Thereto is added a saturated sodium hydrogencarbonate solution. 
After stirring, the organic layer is separated and the aqueous layer is extracted with 
chloroform. The organic layers are combined, dried over anhydrous sodium sulfate 
and filtered. The filtrate is concentrated and the residue is purified by chromatography 
on silica gel (solvent; n-hexane : ethyl acetate « 1 : 1 -* 1 : 3) to give l-(3-ethoxy- 
benzyl)-4-[4-(4-fluorobenesulfonyl)piperazin-l- yl]-lH-pyrazolo[3,4-d]pyrimidine (3.2 
g, yield; 88 %) as an amorphous powder. MS (APCI) m/z: 497 [M+H]+ 

(2) The compound obtained in the above step (1) (100 mg) is treated in the 
same manner as described in Reference Example 1 (1) to give l-(3-ethoxybenzyl)-4-[4- 
[4-[[2-(dimemylamino)ethyl] amino]benzenesulfonyl]piperazin- 1 -yl]- lH-pyrazolo[3 ,4- 
d]pyrirnidine (91 mg, yield; 80 %) as an amorphous powder. MS (APCI) m/z: 565 

[M+H]+ 
Example 716 

The compound obtained in Example 715 (2) (57 mg) is treated in the same 
manner as described in Example 416 and Example 4 (3) to give l-(3-ethoxybenzyl)-4- 
[4_[4-[N-acetyl-N-[2-(dimemylain^ 

pyrazolo[3,4-d]pyrimidine dihydrochloride (51 mg, yield; 75 %) as an amorphous 
powder. MS (APCI) m/z: 607 [M+H]+ 
Example 717 

The compound obtained in Example 441 is treated in the same manner as 
described in Example 422 (2) and then the resultant product is treated in the same 
manner as described in Example 4 (3) to give l-(3-ethoxybenzyl)-4-[4-[[trans-4-[N-(2- 
dimethylamino)ethyl-N-propyl] amino] cyclohexyl] carbonyVJpiperazin- 1 -yl]- 1 H- 
pyrazolo[3,4-d]pyrimidine dihydrochloride (3.4 mg, yield; 6.5 %) as an amorphous 
powder. MS (ESI) m/z: 577 [M+H]+ 
Examole 718 

The corresponding materials are treated in the same manner as described in 
Example 713 to give l-(3-emoxybenzyl)-4-[4-[[4-[[2-(dimemylammo)emyl]aniino]- 
piperidm-l-yl]carbonyl]piperarin-l-yl]-lH-pyrazolo[3,4-d]pyrimidm^ The product 
(53 mg) is treated in the same manner as described in Example 416 to give l-(3-ethoxy- 
beiizyl)-4-[4-[[4-[N-(cyclopropylcarbony 
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piperidin4-yl]carbonyl]piperazin-l-yl]4H-pyrazolo[3,4-d]p>dmidine dihydrochloride 
(23 mg, yield; 34 %) as an amorphous powder. MS (APC1) m/z: 604 [M+H]+ 
Example 719 

(1) To a solution of 4-piperidinopiperidine (1.0 g) in methylene chloride (5 mL) 
and isopropanol (15 mL) is added diphenylcyanocarbonimide (1.56 g) and the mixture 
is stirred at room temperature for 24 hours. The reaction mixture is diluted with ethyl 
acetate (20 mL) and thereto is added a saturated sodium hydrogencarbonate solution (30 
mL). After stirring, the organic layer is separated and the aqueous layer is extracted 
with chloroform. The organic layers are combined, washed with saturated brine, dried 
over anhydrous sodium sulfate and filtered. The filtrate is concentrated and the 
residue is purified by column chromatography on silica gel (solvent; chloroform : 
methanol = 9 : 1 -» 5 : 1) to give phenyl N-cyano4,4-bipiperidme-l'<arboximidoate 
(2.5 g, yield; quantitative) as an amorphous powder. MS (APCI) m/z: 3 13 [M+H]+ 

(2) To the solution of the compound obtained in the above step (1) (70 mg) in 
tetrahydrofuran (3 mL) is added sodium hydride (14.4 mg) and l-(2-fluoro-3-methyl- 
ber^)^[4-(l-piperidyl)piperid^^ 

(60 mg) and the mixture is stirred at 100°C for 24 hours. The reaction mixture is 
diluted with chloroform (3 mL) and thereto is added a saturated sodium 
hydrogencarbonate solution (5 mL). After stirring, the organic layer is separated and 
the aqueous layer is extracted with chloroform. The organic layers are combined, 
dried over anhydrous sodium sulfate, filtered and concentrated. The residue is purified 
by column chromatography on silica gel (Purif 8, Hi-flash/M, solvent; chloroform : 
methanol = 100 : 0 85 : 15) to give l-(2-fluoro-3-methylbenzyl)-4-[4-[l,4'- 
bipiperidm-l'-yl(cyanoinuno)memyl]4H-pyrazolo[3,4-d]py™ (77.4 mg, yield; 
95 %) as an amorphous powder. MS (APCI) m/z: 545 [M+H]+ 
Example 720 

(1) The compound obtained in Example 407 (282 mg) is treated in the same 
manner as described in Example 719 (1) to give l-(3-ethoxybenzyl)-4-[4-[4-[N- 
[(cyanoimmo)(phenoxy)me%l]-N-ethyl]amino]me%l]benzoyl]piperazm-L 
pyrazolo[3,4-d]pyrimidine (221 mg, yield; 69 %) as an amorphous powder. MS 

(APCI) m/z: 644 [M+H]+ 

(2) To a solution of the compound obtained in the above step (1) (64 mg) in 
acetonitrile is added an aqueous dimethylamine solution (241 uL) and the mixture is 
stirred at 100°C for 16 hours. After cooling, the reaction mixture is concentrated and 
the residue is purified by column chromatography on silica gel (Purif 8, Hi-flash/M, 
solvent; chloroform : methanol = 100 : 0 -» 90 : 10) to give l-(3-ethoxybenzyl)-4-[4-[4- 
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[|N-[(cyanoimino)(dime%lamm^^ 

yl]-lH-pyrazolo[3,4<jpyrimidine (51 mg, yield; 86 %) as an amorphous powder. MS 

(APCI) m/z: 595 [M+H]+ 

(3) The compound obtained in the above step (2) (5 1 mg) is treated in the same 
manner as described in Example 4 (3) to give l-(3-ethoxybenzyl)-4-[4-[4-[[N- 
[(cyanoimmo)(rtmemylammo)me^ 

lH-pyrazolo[3,4-d]pyrmndine dihydrochloride (45.8 mg, yield; 80 %) as an amorphous 
powder. MS (APCI) m/z: 595 |M+H]+ 
Example 721 

The corresponding materials are treated in the same manner as described in 
Example 366 to give l<3-emoxyben2yl)-4-[4-[4-[2<dimemylammo)emylamino]- 
benzoyl]piperazm-l-yl]-lH-pyrazolo[3,4-d]pyrimidine. To a solution of the resultant 
product (50 mg) in methylene chloride/isopropanol (1 : 1, 1 mL) is added diphenyl 
cyanocarbonimidate (25 mg) and the mixture is stirred at 50°C for 6 hours. The 
reaction mixture is diluted with chloroform (2 mL) and thereto is added a saturated 
sodium hydrogencarbonate solution (2 mL). After stirring, the organic layer is 
separated and the aqueous layer is extracted with chloroform. The organic layers are 
combined, dried over anhydrous sodium sulfate, filtered and concentrated. The 
residue is purified by column chromatography on silica gel (Purif 8, Hi-flash/M, 
solvent; chloroform : methanol = 100 : 0 ->• 90 : 10) to give l-(3-ethoxybenzyl)-4-[4-[4- 
[N-[2<dimemylammo)emyl]-N-[(2^ 

piperazm-l-yl]-lH-pyrazolo[3,4-d]pyrimidine (44.3 mg, yield; 69 %) as an amorphous 
powder. MS (APCI) m/z: 639 [M+H]+ 
Examnle 722 

(1) Cyclohexane-1 ,4-dicarboxylic acid monomethyl ester (1.0 g) is treated in 
the same manner as described in Example 3 to give l-(3-ethoxybenzyl)-4-[4-[[trans-4- 
(methoxycarbonyl)cyclohexyl]carbonyl]piperazin- 1 -yl] - lH-pyrazolo[3 ,4-d]pyrimidine 
(1.83 g, yield; 81 %) as an amorphous powder. MS (APCI) m/z: 507 [M+H]+ 

(2) The compound obtained in the above step (1) and N,N,N'-triethyl-l,2- 
ethylenediamine are treated in the same manner as described in Example 4 (2) and (3) to 
give l-(3-emoxybenzylM-[4-[[frans^[>^ 

cyclohexyl]carbonyl]piperazm4-yl]4H-pyrazolo[3,4-d]pyrimito dihydrochloride as 

an amorphous powder. MS (ESI) m/z: 619 [M+H]+ 
Example 723 

Ethyl 4-(2-dmiemylaminoethylamino)cyclohexanecarboxylate is treated in the 
same manner as described in Example 654 (3) and (4) to give l-(6-propyl-2- 
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pyridylmethylM-[4-[[4-lN-napto 

carbonyllpiperazin^-yll^H-pyrazolop^lpyrimidine as an amorphous powder. MS 

(ESI) m/z: 688 [M+H]+ 
Example 724 

(1) To a solution of ethyl 6-chloropyridazine-3-carboxylate (37 mg) in 
tetrahydrofuran (1.5 mL) is added N.N^'-trimemylpropane-l.S-diamine (46 mg) and 
the mixture is stirred at room temperature overnight The reaction mixture is diluted 
with tetrahydrofuran (1.5 mL) and thereto is added MP-Isocyanate (polystyrene 
methylisocyanate, 1.43 mmol/g, 400 mg). The mixture is shaken at room temperature 
overnight. The reaction mixture is filtered to remove the resin and the filtrate is 
extracted with chloroform/methanol. The organic layer is concentrated to give crude 
ethyl 6-|>T<3-dimemylammopropyl)-memylammo]-3-pyridazmecarb^ MS 

(ESI) m/z: 267 [M+H]+ 

(2) The compound obtained in the above step (1) is treated in the same manner 
as described in Example 1 and Example 4 (3) to give l-(3-ethoxybenzyl)-4-[4-[[6-[N- 
memyl-N-[3-(dime%lammo)propyl]ammo]pyridazm-3-yl]carbony^ 
lH-pyrazolo[3,4-d]pyrimidine hydrochloride as an amorphous powder. MS (APCI) 

m/z: 559 [M+H]+ 
Example 725 

(1) To a solution of the compound obtained in Example 22 (500 mg) and N- 
benzyloxycarbonyl-Manine (291 mg) in methylene chloride (5 mL) is added diethyl 
cyanophosphonate (230 uL) and the mixture is stirred at room temperature overnight. 
To the reaction mixture is added a saturated sodium hydrogencarbonate solution and the 
mixture is extracted with chloroform. The organic layer is evaporated to remove 
solvent and the residue is purified by column chromatography on silica gel (solvent; 
chloroform/methanol - 10 : 1) to l-(3-emoxybenzyl)-4-[4-[4-[N-[3-[tf-m^ 
(>er^loxycarbonyl)ammo]propiony^ 

piperazm4-yl]-lH-pyrazolo[3,4-d]pyrimidine give (431 mg, yield; 61 %) as an yellow 

liquid. MA(APCi)m/z: 748 [M+H]+ 

(2) A suspension of the compound obtained in the above step (1) (480 mg), 
ammonium formate (81 mg) and 10 % palladium-carbon (100 mg) in methanol (5 mL) 
is refluxed under heating for 2 hours. The reaction mixture is filtered and the filtrate is 
concentrated in vacuo. The residue is purified by column chromatography on silica 
gel (solvent; chloroform/methanol = 5:1), and then the resultant product is treated in 
the same manner as described in Example 4 (3) to give l-(3-ethoxybenzyl)-4-[4-[4-[N- 
[3-(metoylammo)propionyl]-N-[2^ 
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yl]-lH-pyrazolo[3,4-d]pyrimidine hydrochloride (390 mg, yield; 99 %) as a yellow 
liquid. MA (APC1) m/z: 614 [M+H]+ 
Example 726 

(1) Methyl 4-[trans-4-[(2-nitrophenyl)sulfonyl]piperazin-l-yl]cyclohexane- 
carboxylate (compound obtained in Reference Example 310, 1.29 g) treated in the same 
manner as described in Example 1 to give l-(3-ethoxybenzyl)-4-[4-[[trans-4-[4-[(2- 
m trophenyl)sulfonyl]piperazm^ 

[3,4-d]pyrimidin (1.91 g, yield; 85 %) as an yellow liquid. MS (APCI) m/z: 718 
[M+H]+ 

(2) A suspension of the compound obtained in the above step (1) (1.71 g), 
potassium carbonate (658 mg) and tbiophenol (270 uL) in N^-dimethylformamide (10 
mL) is stirred at room temperature for 4 hours. The reaction mixture is diluted with 
water/ethyl acetate and the mixture is treated with cation-exchange resin (SCX-2, 1ST 
Ltd., solvent; methanol/water = 1 : 1 — » IN ammonia/methanol) to give l-(3-ethoxy- 
benzyl)-4-[trans-4-[[4-(l-piperazmyl)cyclohexyl]carbonyl]piperazm-^ 
[3,4-d]pyrimidin (1.09 g, yield; 86 %) as a colorless solid. MS (APCI) m/z: 533 
[M+H]+ 

(3) To a solution of the compound obtained in the above step (2) (50 mg) in 
1,2-dichloroethane (1 mL) is added successively formaldehyde solution (15 uL), acetic 
acid (11 uL) and sodium triacetoxyborohydride (30 mg) under ice-cooling and the 
mixture is stirred at room temperature overnight. To the reaction mixture is added a 
saturated sodium hydrogencarbonate solution and the mixture is extracted with 
chloroform. The organic layer is evaporated to remove solvent and the resultant crude 
product is purified by HPLC (solvent; 10 mM ammonium carbonate/methanol) to give 
l-(3-emoxybenzyl)-4-[4-[[1xans-4-(4-memylpiperazm-l-yl)cyclohexyl]carbonyy 

piperazm-l-yl]-lH-pyrazolo[3,4-d]pyrimidin (47 mg, yield; 92 %) as a colorless solid. 
MS (APCI) m/z: 547 [M+H]+ 
Example 727 

To a solution of the compound obtained in Example 725 (50 mg) in methylene 
chloride (3 mL) is added ethyl chloroformate (10 uL) and triethylamine (22 uL) and the 
mixture is stirred at room temperature overnight. The reaction mixture is diluted with 
a saturated sodium hydrogencarbonate solution and the mixture is extracted with 
chloroform. The organic layer is evaporated to remove solvent and the residue is 
purified by column chromatography on silica gel (solvent; chloroform/methanol = 10 : 
1), and the resultant product is treated in the same manner as described in Example.4 (3) 
to give l-(3-emoxybenzyl)-4-[4-[4-|>f-[3-[N , -memyl-N'-(emoxycarbonyl)ani^ 
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propionyl]-N^2<dimethylainino)e%l]amino]benzoyl]piperazin4-yl]4H-pyrazolo^ 
[3,4-d]pyrimidine hydrochloride (17 mg, yield; 30 %) as an amorphous powder. MS 
(APCI) m/z: 686 [M+H]+ 

Tram ples 728 to 738 

The corresponding materials are treated in the same manner as described in 
either one of Examples 416, 714, 715, 716 and 717 to give the compounds as shown in 
the following Table 27.3. 

Tabl e 27.3 (No. 1) 



730 



731 



732* 



Ex. Nos. 


R 1 


Physicochemical properties etc. 


728 


Me 

&XX 


amorphous powder 
MS (APCI) 546 [M+H]+ 


729 


cfxx 


amorphous powder 
MS (APCI) 560 [M+H]+ 



Me 



Me. 



r 



Me 



amorphous powder 
MS (APCI) 534 [M+H]+ 

amorphous powder 
MS (APCI) 520 [M+H]+ 

amorphous powder 
MS (ESI) 563 [M+H]+ 



10 



**: dihydrochloride 

Me: methyl group, Et: ethyl group, n-Pr: n-propyl group 
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Table 27.3 (No.2) 




0 b W 




OEt 



Ex. Nos. 


R 


Physicochemical properties etc. 


733** 


O / Me 
Me N ^ ^ 


amorphous powder 
MS (ESI) 635 [M+H]+ 


734 


Me 


amorphous powder 
MS (APCI) 579 [M+H]+ 


735** 


Me 


amorphous powder 
MS (APCI) 593 [M+H]+ 


736** 


Me 
i 


amorphous powder 
MS (APCI) 593 [M+H]+ 


737** 


Me^ 

Me^NT-'S 
> Me 


amorphous powder 
MS (APCI) 621 [M+H]+ 


738** 


0 Me 


amorphous powder 
MS (APCI) 633 [M+H]+ 



**: dihydrochloride 

Me: methyl group, Et: ethyl group 

P.xam ples 739 to 745 

The corresponding materials are treated in the same manner as described in 
either one of Examples 1, 366 and 407 to give the compounds as shown in the following 
Table 27.4. 
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Table 27.4 (No. 1) 




**: dihydrochloride 

Me: methyl group, Et: ethyl group, n-Pr: n-propyl group 



R 


Ex, Nos. 


R 


Physicochemical properties etc. 


744** 


Me Me 
MesN^Xg/ 


amorphous powder 
MS (APCI) 574 [M+H]+ 


745** 


MezN^^S^ 
Me Me 


amorphous powder 
MS (APCI) 588 [M+H]+ 



**: dihydrochloride 
Me: methyl group, Et: ethyl group 
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F.xam ples 746 to 749 

The corresponding materials are treated in the same manner as described in 
either one of Examples 3, 407 and 434 to give the compounds as shown in the following 



Table 27.5. 



Ex. Nos. 



746* 



* 



747** 



748 



749 



Table 27.5 




R 



oo 



N — s& 



OH 



Et 



COOMe 



Physicochemical 
properties etc. 

amorphous powder 
MS (APCI) 534 [M+H]+ 



amorphous powder 
MS (APCI) 532 [M+H]+ 



amorphous powder 
M S (APCI) 546 [M+H ]+ 

amorphous powder 
MS (APCI) 546 [M+H]+ 



**: dihydrochloride 
Me: methyl group, Et: ethyl group, n-Pr: n-propyl group 
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Examples 750 to 770 

The corresponding materials are treated in the same manner as described in 
either one of Examples 713 and 718 to give the compounds as shown in the following 
Table 27.6. 

5 Table 27.6 (No. 1) 



R 

^ — / — \ N=\ 


Ex. Nos. 


R 


Physicochemical properties etc. 


750** 


o V e 


amorphous powder 
MS (APCI) 604 [M+H]+ 


/ J 1 


O *? e 
n JL M 


amorphous powder 
MS (APCI) 630 [M+H]+ 


752 


m H 

o C N ~ 


amorphous powder 
MS (ESI) 576 [M+H]+ 


753 


/ — \ , 

S N- 


amorphous powder 
MS (EST) 551 [M+H]+ 


754** 


Me 
1 


amorphous powder 
MS (APCI) 536 [M+H]+ 


755* 


t-Bu-<^N- 


amorphous powder 
MS (APCI) 589 [M+H]+ 


756* 


\ / 


amorphous powder 
MS (APCI) 590 [M+H]+ 


757* 


o 


amorphous powder 
MS (APCI) 517 [M+H]+ 



*: hydrochloride, **: dihydrochloride 

Me: methyl group, Et: ethyl group, t-Bu: tert-butyl group, n-Bu: n-butyl group 
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Table 27.6 (No. 2) 



R 



Ex. Nos. 



758* 



759* 



760* 



761* 



762* 



763 : 



764* 



765* 



766= 



767* 



•N / — \ 
O N — 



*NH 2 



Me Me 



le 



Me 



"I 



Me^N^ 



Me. 



Me 



Me 



> 



Me— \ Me 
N-v > 

Me«^ 



r\.OMe 



iyic 



Me 



N 



Me 



Sr N ^ vA oa 



Me 



*: hydrochloride 
Me: methyl group, Et: ethyl group 



Physicochemical properties etc. 

amorphous powder 
M S (APCI) 562 [M+H]+ 

amorphous powder 
MS (APCI) 561 |M+H]+ 

amorphous powder 
MS (APCI) 547 [M4-H]+ 

amorphous powder 
MS (APCI) 507 [M+H]+ 

amorphous powder 
M S (APCI) 521 [M+H ]+ 

amorphous powder 
MS (APCI) 564 [M+H]+ 

amorphous powder 
MS (APCI) 592 [M+HJ+ 



amorphous powder 
MS (APCI) 563 [M+H]+ 

amorphous powder 
MS (APCI) 550 [M+H]+ 



amorphous powder 
MS (APCI) 563 [M+H]+ 



WO 2004/064721 



PCT/JP2004/000617 



164 



Table 27.6 (No. 3) 



R 

o 

r-\ N=\ 

o w >-f 


Ex. Nos. 


R 


Physicochemical properties etc. 


768* 




amorphous powder 
MS (APCI) 576 [M+H]+ 


769* 




amorphous powder 
MS (APCI) 537 [M+H]+ 


770* 


Me 

1 


amorphous powder 
MS (APCI) 551 [M+H]+ 



*: hydrochloride 



Me: methyl group, Et: ethyl group 
Examples 771 to 798 

The corresponding materials are treated in the same manner as described in 
either one of Examples 720 and 724 to give the compounds as shown in the following 
Table 27.7. 



Table 27.7 (No. 1) 



R 

o 

M N=\ 

V Ns ^OEt 


Ex. Nos. 


R 


Physicochemical properties etc. 


771 


N N 
Me ? 


amorphous powder 
MS (APCI) 573 [M+H]+ 



Me: methyl group, Et: ethyl group 
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Table 27.7 (No. 2) 









9 








VjCX 

N n-Pr 






A M 

V 


Ex. Nos. 


R* 


R" 


Physicochemical properties etc. 


772* 


Me 


CF 3 


dinorpxiuuo puwuci 

MS (APCI) 598 [M+H]+ 


773* 


Me 

H 


H 


amorphous powder 


774" 


Me 

Me ^ N 
Me^ 




amorphous powder 
MS (APCI) 626 [M+H]+ 


775* 


Me 

Me^ 


H 


amorphous powder 
MS (APCI) 558 [M+H]+ 


776* 


Me— \ 

N— ^ Me 

Me^ iNl' 
\ 


CF 3 


amorphous powder 
MS (APCI) 640 [M+H]+ 


777* 


Me — \ 

N-\ ,Me 
Me^ ^-N 


H 


amorphous powder 
MS (APCI) 572 [M+H]+ 


778* 


Me N 

N-v ,Me 
Me ^ 


H 


amorphous powder 
MS (APCI) 544 [M+H]+ 


779* 


Me Me 


CF 3 


amorphous powder 
MS (APCI) 626 [M+H]+ 


780* 


Me Me 


H 


amorphous powder 
MS (APCI) 558 [M+H]+ 



*: hydrochloride 

Me: methyl group, n-Pr: n-propyl group 



» 
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Table 27.7 (No. 3) 



R" ^N_^ N_ 4_^ N 


Ex. Nos. 


R' 


R" 


Physicochemical properties etc. 


781* 


Me 

Me' Nv ^NH 
1 


CF 3 


amorpnous powder 
MS (APCI) 599 [M+H]H- 


782* 


Me 

i 

H 


H 


amorphous powder 
MS (APCI) 531 [M+H]+ 


783* 


Me 
• 

i 

Me^ 


CF 3 


amorphous powder 
MS (APCI) 627 [M+H]+ 


784* 


Me 

Me^ 


H 


amorphous powder 
MS (APCI) 559 [M+H]+ 


785* 


Me — \ 

N— v Me 
Me—' ^-l^ 


CF 3 


amorphous powder 
MS (APCI) 641 [M+H]+ 


786* 


Me— \ 


H 


amorphous powder 
MS (APCI) 573 [M+H]+ 


787* 


Me 

N-\ Me 


H 


amorphous powder 
MS (APCI) 545 [M+H]+ 


788* 


Me Me 


CF 3 


amorphous powder 
MS (APCI) 627 [M+H]+ 


789* 


Me Me 


H 


amorphous powder 
MS (APCI) 559 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group 
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Table 27.7 (No. 4) 



R'v 




Ex. Nos. 


R' 


R" 


Physicochemical properties etc. 


790* 


Me 

III 

i 

Me' N ^NH 


CF 3 


amorohous powder 
MS (APCI) 604 [M+H]+ 


791* 


Me 

• 

Me' N ^N' 
H 


H 


amorphous powder 
MS fAPCD 536 IM+H1+ 


792* 


Me 

Me'^N- 
Me^ 


CF 3 


amorphous powder 
MS (APCI) 632 [M+H]+ 


793* 


Me 
Me^ 


H 


Af*Wn Al 1 0 t^AWmOT" 

Bmorpnous po wuer 
MS (APCI) 564 [M+H]+ 


794* 


Me-A 

N^v jVIe 
Me- 7 ^~ N 


CF 3 


amorphous powder 
MS (APCI) 646 [M+H]+ 


795* 


N-\ Me 

Me^ 


H 


amorphous powder 
MS (APCI) 578 [M+H]+ 


796* 


Me. 

N— v Me 
Me ^-N 


H 


amorphous powder 
MS (APCI) 550 [M+H]+ 


797* 


Me Me 


CF 3 


amorphous powder 
MS (APCI) 632 [M+H]+ 


798* 


Me Me 


H 


amorphous powder 
MS (APCI) 564 [M+H]+ 



*: hydrochloride 

Me: methyl group, n-Pr: n-propyl group 



WO 2004/064721 



PCT/JP2004/000617 



168 



Exam ples 799 to 874 

The corresponding materials are treated in the same manner as described in 
Example 1 to give the compounds as shown in the following Table 27.8. 



Table 27.8 (No. 1) 



/ — \ 
Me-N)-N 


Ex. Nos. 


R 


R 2 


Physicochemical properties etc. 


799** 


Me 




amorphous powder 
MS (APCI) 597 [M+H]+ 


800** 


— < 




amorphous powder 
MS (APCI) 623 [M+H]+ 


801** 


-<3 




amorphous powder 
MS (APCI) 622 [M+H]+ 


802** 




jO- 0 Et 


amorphous powder 
MS (APCI) 649 [M+H]+ 


803** 




•^Q^n-Pr 


amorphous powder 
MS (APCI) 648 [M+H]+ 


804** 






amorphous powder 
MS (APCI) 654 [M+H]+ 



5 * * : dihydrochloride 

Me: methyl group, Et: ethyl group, n-Pr: n-propyl group 
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Table 27.8 (No. 2) 



N- 



N=\ 



N 



f N n-Pr 



Ex. Nos. 


R 


Physicochemical properties etc. 


oUj 




amorphous powder 
MS (ESI) 549 [M+H]+ 


o rv /" 

806 




amorphous powder 
MS (EST) 573 [M+H]+ 


807 


Me Me 

o- 


amorphous powder 
MS (ESI) 573 [M+H]+ 


808 


MA / K|_ 

HO— IN— 


amorphous powder 
MS (ESI) 561 [M+H]+ 


809 


o- 


amorphous powder 
MS (ESI) 559 [M+H]+ 


810 


Me Me 

Me^N^Me 
1 


amorphous powder 
MS (ESI) 561 [M+H]+ 


811 


ox 


amorphous powder 
MS (ESI) 609 [M+H]+ 


812 


\ 


amorphous powder 
MS (ESI) 575 [M+H]+ 


813 




amorphous powder 
MS (ESI) 547 [M+H]+ 


814 


OMe 

s 


amorphous powder 
MS (ESI) 593 [M+H]+ 



Me: methyl group, n-Pr: n-propyl group 
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Table 27.8 (No. 3) 



>-N N-<\ ,N ^rs. 

0 r ^ jrji 


Ex Nos. 


R 


Physicochemical properties etc. 


815 




amorphous powder 
MS (ESI) 563 [M+H]+ 


816 


Me *N*Me 

1 
1 


amorphous powder 
MS (ESI) 547 [M+H]+ 


817 


Me / — ^ 


amorphous powder 
MS (ESI) 588 [M+ETJ+ 


818 


f^f/le 
IM Me 

1 
1 


amorphous powder 
MS (ESI) 561 [M+H]+ 


819 


Me 


amorphous powder 
MS (ESI) 575 [M+H]+ 


820 


Me Me 
MeCW >^Me 


amorphous powder 
MS (EST) 591 [M+H]+ 


821 


Me / — \ 

>— N N- 
Me w 


amorphous powder 
MS (EST) 588 [M+H]+ 


822 


DC- 


amorphous powder 
MS (ESI) 579 [M+H]+ 


823 


/ — N \l— 
EtO— < N — ' 


amorphous powder 
MS (ESI)618[M+H]+ 


824 


Me 


amorphous powder 
MS (EST) 574 [M+H]+ 



Me: methyl group, Et: ethyl group, n-Pr: n-propyl group 
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Table 27.8 (No. 4) 



• 

Q 

TOO ^ 


Ex. Nos. 


R 


Physicochemical properties etc. 


825 




amornhous oowder i 
MS (ESI) 551 [M+H]+ 


826 


HO — I Yl— 


amorphous powder 

Tvyre m^Ti $61 rM+Hl+ 

IVLo \I2/OLj »/vJ |±VA "XiJ • 


827 


Me Me 

JL X 
Me N Me 

1 


amorphous powder 


828 


Me^^Me 


amorphous powder 

IVlO ^COlJ Oil [1V1 ' A J.J 1 


829 


/^L^OMe 
I 


amorphous powder 
MS (ESI) 577 [M+H]+ . 


830 


Me^Me 
Me^N N 


amorphous powder 
MS (ESI) 549 [M+H]+ 


831 


OMe 

s 


amorphous powder 
MS (ESI) 595 [M+H]+ 


832 


Me^Me 


amorphous powder 
MS (ESI) 565 [M+H]+ 


833 


1 


amorphous powder 
MS (ESI) 549 [M+H]+ 


834 


Me 

Me0 ^N J< Me 
1 


amorphous powder 
MS (ESI) 593 [M+H]+ 



Me: methyl group, Et: ethyl group 
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Table 27.8 (No. 5) 













V-N N- 

o N — ' 


N=\ 


Ex. Nos. 


R 


Physicochemical properties etc. 


835 


CO 


amorphous powder 
MS (ESI) 581 [M+H]+ 


836 


Me 

Me 1 


amorphous powder 
MS (ESI) 593 [M+H]+ 



Me: methyl group, Et: ethyl group 
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Table 27.8 (No. 6) 



R— > 



Ex. Nos. 



837 



838 



839 



840 



841 



842 



843 



844 



845 



846 



■N N- 
\ / 



N=\ 



N 



^ M 
N 



OEt 



HO' 



N. 



Me Me 



N— 



HO-O*- 



Me Me 

Me^N^Me 
I 

r\^OMe 

J 

Me^Me 



MeO' 



OMe 



HO' 



Me^Me 



Me: methyl group, Et: ethyl group 



Physicochemical properties etc. 

amorphous powder 
MS (ESI) 550 [M+H] + 

amorphous powder 
MS (ESI) 574 [M+H]+ 

amorphous powder 
MS (ESI) 574 [M+H]+ 



amorphous powder 
MS (ESI) 562 [M+H]+ 



amorphous powder 
MS (ESI) 560 [M+H]+ 

amorphous powder 
MS (ESI) 562 [M+H]+ 

amorphous powder 
MS (ESI) 576 [M+H]+ 

amorphous powder 
MS (ESI) 548 [M+H]+ 



amorphous powder 
MS (ESI) 594 [M+H]+ 



amorphous powder 
MS (ESI) 564 [M+H]+ 
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Table 27.8 (No. 7) 



_ . — 

W r~\ N=\ 

V^OEt 


Thy "\Tnc 


R 


Physicochemical properties etc. 


847 


Me / — ^ 
>-N N- 

0 N — ! 


amorphous powder 

1WTQ rRQT\ nVf4-TTl4- 


848 


Me 

Me 


amorphous powder 
MS (ESI) 576 [M+H]+ 

* 


849 


Me Me 
MeO^ X-Me 
^— N 

\ 


amorphous powder 
MS (EST) 592 HVI+H1+ 


850 


Me 

Me 7 w 


amorphous powder 
MS (ESI) 589 [M+H]+ 


851 




amorphous powder 
MS (ESI) 580 [M+H]+ 


852 


EtO-\ /-A 
* — N N— 

N / 


amorphous powder 
MS (ESI) 619 [M+H]+ 


853 


Me 


amorphous powder 
MS (ESI) 575 [M+H]+ 


854 


Me 
^ Me J 

Me 1 


amorphous powder 
MS (ESI) 592 [M+H]+ 



Me: methyl group, Et: ethyl group 
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Table 27.8 (No. 8) 



M r~\ N=\ 

o w M £>- n - pr 

N 


Ex. Nos. 


R 


Physicochemical properties etc. 


855 


o 


aixiorpnous powuer 
MS (ESI) 579 [M+H]+ 


856 


Me Me 


amorpnous powaer 
MS (ESI) 579 [M+H]+ 


857 


ho^Qn- 


aniorpiiouo powuer 
MS (ESI) 567 [M+H]+ 


858 


o- 


amorphous powder 

A/fC HhQT\ rA/f-4-TTl-l- 
IVLo V/EolJ ->OD [IVii^xlJ^ 


859 


Me Me 

Me^N^Me 
■ 


amorphous powder 
MS fESD 567 FM+H1+ 


860 


Me^^Me 

ox 


amorphous powder 
MS(ESI)615[M+H]+ 


861 


1 


amorphous powder 
MS (ESI) 581 [M+H]+ 


862 


Me^Me 


amorphous powder 
MS (ESI) 553 [M+H]+ 


863 


OMe 

S 

MeCT^ N ^ 


amorphous powder 
MS (ESI) 599 [M+H]+ 


864 


Me *N^Me 
1 


amorphous powder 
MS (ESI) 553 [M+H]+ 



Me: methyl group, n-Pr: n-propyl group 
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Table 27.8 (No. 9) 





Ex. Nos. 


R 


lt 2 


Physicochemical properties etc. 


865 


Me 


£ /Vn-Pr 


ainoipnoub powucr 
MS (ESI) 581 [M+H]+ 


866 


Me Me 
MeO-\ y-Mo 


£ >n-Pr 


amorphous powder 
MS (ESI) 597 [M+H]-i- 


867 


Me 

un Me j 

HO^ N A Me 

Me 1 


£ /Vn-Pr 


amorphous powder 
MS (ESI) 597 [M+H]+ 


868* 


Me 

1 


jO^oEt 


amorphous powder 
MS (APCI) 578 [M+H]+ 


869* 


aX 




amorphous powder 
MS (APCI) 610 [M+H]+ 


870* 


Me 
R . LMe 

N Me 
1 


jCL 0Et 


amorphous powder 
MS (APCI) 548 [M+H]+ 


871* 


Me Me 

L X Me 
N Me 




amorphous powder 
MS (APCI) 562 [M+H]+ 


872* 


Me^ 
HO— N - 


£ />-n-Pr 


amorphous powder 
MS (APCI) 555 [M+H]+ 


873* 


Me^Me 
HO— N - 


f />n-Pr 


amorphous powder 
MS (APCI) 569 [M+H]+ 


874* 


Ce- 


0 />n-Pr 


amorphous powder 
MS (APCI) 585 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group, n-Pr: n-propyl group 
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Fxam ple 875 

The corresponding materials are treated in the same manner as described 
Example 3 to give the compound as shown in the following Table 27.9. 

Table 27.9 





R 


N 


Ex. Nos. 


R 


Physicochemical properties etc. 


875 


On. 


amorphous powder 
MS (APCI) 546 [M+H]+ 



Me: methyl group 
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Examples 876 to 891 

The corresponding materials are treated in the same manner as described 
Example 723 to give the compounds as shown in the following Table 27.10. 

Table 27.10 (No. 1) 



Me N R 

N— \ )=0 
Me — N 

\ /~\ N=\ 


Ex. Nos. 


R 


Physicochemical properties etc. 


876 


Ok 


amorphous powder 
MS (ESI) 638 [M+EQ+ 


877 




amorphous powder 
MS (ESI) 706 [M+H]+ 


878** 


Me 
Me^ 


amorphous powder 
MS (APC1) 604 [M+H]+ 


879** 


Me 


amorphous powder 
MS (APCI) 576 [M+H]+ 


880** 


Me^V^ 


amorphous powder 
MS (APCI) 602 [M+H]+ 


881** 




amorphous powder 
MS (APCI) 602 [M+H]+ 


882 


0- 


amorphous powder 
MS (ESI) 628 [M+H]+ 


883 


a 


amorphous powder 
MS (ESI) 639 [M+H]+ 



**: dihydrochloride 

Me: methyl group, n-Pr: n-propyl group 
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Table 27.10 (No. 2) 



Me R 

N~\ >=0 
Me' — N 


Ex. Nos. 


R 


Physicochemical properties etc. 


884 


a 


CLU-lvJl L/1JAJ \UO L/V/ W U-vi. 

MS (ESI) 639 [M+KT|+ 


885** 


Me 


amorphous powder 
MS (APCI) 605 [M+H]+ 


886 


Me 


amorphous powder 
MS (ESI) 577 [M+H]+ 


887** 




amorphous powder 
MS (APCI) 603 [M+H]+ 


888 




amorphous powder 
MS (ESI) 603 [M+H]+ 


889 




amorphous powder 
MS (ESI) 629 [M+H]+ 


890** 




amorphous powder 
MS (APCI) 689 [M+H]+ 


891 


a 


amorphous powder 
MS (ESI) 640 [M+H]+ 



**: dihydrochloride 

Me: methyl group, Et: ethyl group 
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Examples 892 to 900 

The corresponding materials are treated in the same manner as described 
Example 633 or 726 to give the compounds as shown in the following Table 27. 1 1 . 

Table 27.11 



R 

M / \ N=\ 


XIX. IN Ob. 




Phvsicochemical DroDerties etc. 


892 


Me /— \ 

)-N N<*- 
Me > — 


amorphous powder 

TV/TO /A*D/~*rV n\T4."LIl_|_ 


893 


Me 

^— N ^N*- 


amorphous powder 
MS fAPCI) 561 IM+HH 


894* 


Me-N N^* 


amorphous powder 
MS (APCI) 547 [M+H]+ 


895* 


Me r-\ 


amorphous powder 
MS (APCI) 603 [M+H]+ 


896 


Me 

Me^^-N-yMe 
f Me 


amorphous powder 
MS (APCI) 591 [M+H]+ 


897 


Me 


amorphous powder 
MS (APCI) 589 [M+H]+ 


898 


Me 

Me ^ N ^ 
I 


amorphous powder 
MS (APCI) 577 [M+H]+ 


899 


Me 

i 

Me^^^N^Me 


amorphous powder 
MS (APCI) 563 [M+H]+ 


900 


Me 


amorphous powder 
MS (APCI) 549 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group 
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Examples 901 to 908 

The corresponding materials are treated in the same manner as described in 
Example 366 to give the compounds as shown in the following Table 27.12. 

Table 27.12 



/ \l — \ R >=° 

b 


Ex. Nos. 


R 


R 2 


Phvsicochemical 
Properties etc. 


901** 


t-Bu 


if**] 


amorphous powder 
MS (ESI) 652 [M+HJ+ 


902** 






amorphous powder 
MS (ESI) 640 [M+H]+ 


903** 


. 6- 




amorphous powder 
MS (ESI) 662 [M+H]+ 


904** 


Me 


/CL 0Et 


amorphous powder 
MS (ESI) 611 [M+H]+ 


905** 




jCL 0Et 


amorphous powder 
MS (ESI) 641 [M+H]+ 


906** 




jCL 0Et 


amorphous powder 
MS (ESI) 637 [M+H]+ 


907** 




jO^QEt 


amorphous powder 
MS (ESI) 637 [M+H]+ 


908** 






amorphous powder 
MS (ESI) 663 [M+H]+ 



5 **: dihydrochloride 

Me: methyl group, Et: ethyl group, n-Pr: n-propyl group, t-Bu: tert-butyl group 
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Examples 909 to 915 

The corresponding materials are treated in the same manner as described in 

Example 719 to give the compounds as shown in the following Table 27.13. 

Table 27.13 

— — 



N r-\ n=\ 

N CN k,- N ^ 

N 



Ex. Nos. 


R 


R 2 


Physicochemical properties etc. 


909 


rv 


XX 


amorphous powder 
MS (APCI) 545 [M+H]+ 


910 




£ Vn-Pr 


amorphous powder 
MS (APCI) 562 [M+H]+ 


911 


o 


x0^ 0Et 


amorphous powder 
MS (APCI) 543 [M+H]+ 


912 






amorphous powder 
MS (APCI) 542 [M+H]+ 


913 




F 


amorphous powder 
MS (APCI) 531 [M+H]+ 


914 


o 


£ />-n-Pr 


amorphous powder 
MS (APCI) 548 [M+H]+ 


915** 


o 


/0- 0Et 


amorphous powder 
MS (APCI) 557 [M+H]+ 



5 **: dihydrochloride 

Me: methyl group, Et: ethyl group, n-Pr: n-propyl group 



WO 2004/064721 



PCT/JP2004/000617 



183 



Example 916 

The corresponding materials are treated in the same manner as described 
Example 720 to give the compounds as shown in the following Table 27.14. 

Table 27.14 




Ex. Nos. 



OEt 



R 



Physicochemical properties etc. 



916** 



r 



Me 

r h 



CN 



Me 



amorphous powder 
MS (APCI) 638 [M+H]+ 



**: dihydrochloride 

Me: methyl group, Et: ethyl group 
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Examples 917 to 927 

The corresponding materials are treated in the same manner as described 
Example 722 to give the compounds as shown in the following Table 27.15. 

Table 27.15 (No. 1) 



/ \ , 

■N N- 



N 



N' 



OEt 



Ex. Nos. 



R 



Physicochemical properties etc. 



917** 



918** 



919** 



920** 



921 



** 



922** 



amorphous powder 
MS (ESI) 589 [M+H]+ 



Me- 
Me- 



N- 



Me 



Me 



amorphous powder 
MS (ESI) 563 [M+H] + 

amorphous powder 
MS (ESI) 591 [M+H]+ 

amorphous powder 
MS (ESI) 591 [M+H]+ 



Me^ 
Me^^N. 



N' 



Me 



amorphous powder 
MS (ESI) 605 [M+H]+ 

amorphous powder 
MS (ESI) 603 [M+H]+ 



923 



924** 



•N' 



.Me 



..Me 



amorphous powder 
MS (ESI) 577 [M+H] + 

amorphous powder 
MS (ESI) 591 [M+H]+ 



**: dihydrochloride 

Me: methyl group, Et: ethyl group 
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Table 27.15 (No. 2) 



■ 

W /"A , N =\ 


Ex. Nos. 


R 


Physicochemical properties etc. 


925** 


Me H 

Me'V" v ' N " 
Mtf Me 


amorphous powder 
MS (ESI) 619 [M+H]+ 


926** 


U H 


amorphous powder 
MS (ESI) 617 [M+H]+ 


927** 


Me 

^N HN— . 


amorphous powder 
MS (ESI) 603 [M+H]+ 



**: dihydrochloride 

Me: methyl group, Et: ethyl group 
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Examples 928 to 939 

The corresponding materials are treated in the same manner as described in 
Example 723 to give the compounds as shown in the following Table 27.16. 



Table 27.16 (No. 1) 





Ex. Nos. 


R 


R 2 


Physicochemical properties etc. 


928** 


t-Bu 


^N^n-Pr 


amorphous rjowder 

MS (ESI) 618 [M+H]+ 


929** 


Me 


^N^n-Pr 


amorphous powder 
MS (ESI) 576 [M+H]+ 


930** 






amorphous powder 
MS (ESI) 602 [M+H]+ 


931** 


t-Bu 




amorphous powder 
MS (ESI) 620 [M+H]+ 


932** 


Me 




amorphous powder 
MS (ESI) 578 [M+H]+ 


933** 




Ae 


amorphous powder 
MS (EST) 604 [M+H]+ 


934** 


t-Bu 


jCXoEt 


amorphous powder 
MS (ESI) 619 [M+H]+ 


935** 


Me 


xO-QEt 


amorphous powder 
MS (EST) 577 [M+H]+ 


936** 






amorphous powder 
MS (ESI) 603 [M+H]+ 



5 **: dihydrochloride 

Me: methyl group, Et: ethyl group, n-Pr: n-propyl group, t-Bu: tert-butyl group 
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Table 27.16 (No. 2) 





Me«-K|-Me 

s 

R Y N Y 




N=\ 

/V. R 2 

V N ^ R 


Ex. Nos. 


R 


R 2 


Physicochemical properties etc. 


937** 


t-Bu 


I />— n-Pr 


amorphous powder 
MS (ESI) 624 [M+H]+ 


938** 

V 


Me 


£ />-n-Pr 


amorphous powder 
MS (ESI) 582 [M+H]+ 


939** 


>" 


r-S v 

l| n-Pr 


amorphous powder 
MS (ESI) 608 [M+H]+ 



**: dihydrochloride 

Me: methyl group, n-Pr: n-propyl group, t-Bu: tert-butyl group 



Examples 940 to 941 

The corresponding materials are treated in the same manner as described 
Example 727 to give the compounds as shown in the following Table 27.17. 



Table 27.17 



}-R 
Me % / — N 


Ex. Nos. 


R 


Physicochemical properties etc. 


940* 


Me 

[ T T 
/I O Me 


amorphous powder 
MS (APC1) 700 [M+H]+ 


941* 


Me 

/— N 

— ' >-Q / \ 

O w Me 


amorphous powder 
MS (APCI) 728 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group 
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Examples 942 to 947 

The corresponding materials are treated in the same manner as described 
Example 630 to give the compounds as shown in the following Table 27. 1 8. 

Table 27.18 



■N / — \ N= 

V-N N 
O N — ' 



Ex. Nos. 


R 


R 2 


Physicochemical properties etc. 


942 


o 




amorphous powder 
MS (APCI) 532 [M+H]+ 


943 


o 


F Me 


amorphous powder 
MS (APCI) 521 [M+H]+ 


944 


o 




amorphous powder 
MS (APCI) 534 [M+H]+ 


945 




A* 


amorphous powder 
MS(APCI)518[M+H]+ 


946 


o 


-Q 

F Me 


amorphous powder 
MS (APCI) 507 [M+H]+ 


947 


o 




amorphous powder 
MS (APCI) 520 [M+H]+ 



Me: methyl group, Et: ethyl group, n-Pr: n-propyl group 
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Examples 948 to 967 

The corresponding materials are treated in the same manner as described in 
Example 723 or 725 to give the compounds as shown in the following Table 27.19. 

Table 27.19 (No. 1) 



Me. 



■N 



N 



Me 




N=\ 



Ex. Nos. 


R 


R 2 


Physicochemical properties etc. 


948* 


^^^^ *% # 




atnoipnous powuer 
MS (APCI) 638 [M+H]+ 


949* 




OEt 


amorpnous powuer 
MS (APCI) 640 [M+H]+ 


950* 




ff />-n-Pr 


ornr^rnTinn^ nnwfier 

MS (APCI) 644 [M+H]+ 


951* 


Me 0 


^O^n-Pr 


amorphous powder 
MS (APCI) 604 |M+H]+ 


952* 


Me / 

/ * 
Me 0 


^CP^OEt 


amorphous powder 
MS (APCI) 606 [M+H]+ 


953* 


Me v / 
MeO 


f />-n-Pr 


amorphous powder 
MS(APCI)610[M+H]+ 


954* 


Me-/ 
0 




amorphous powder 
MS (APCI) 576 [M+H]+ 


955* 


Me-^ 
O 


-Xsl^OEt 


amorphous powder 
MS (APCI) 578 [M+H]+ 


956* 


0 


I />— n-Pr 


amorphous powder 
MS (APCI) 582 [M+H]+ 


957* 


0 


^O^n-Pr 


amorphous powder 
MS (APCI) 602 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group, n-Pr: n-propyl group 
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Table 27. 19 (No. 2) 



R 

Me v / — K 

n— ' ; — v 

Me' < ) 


xiX, IN OS. 


"D 
JV 




Phv^icncherrrical trrcvDerties etc. 


958* 


0 




amorphous powder 
MS (APCI) 604 [M+H]+ 


959* 


O 


If /)-n-Pr 


amorphous powder 
MS (APCI) 608 [M+H]+ 


960* 




^N^n-Pr 


amorphous powder 
MS (APCI) 602 [M+H]+ 


961* 




I /Hn-Pr 


amorphous powder 
MS (APCI) 608 [M+H]+ 


962* 




-^N*SvPr 


amrvrrVHrviic f\AwH PT 
dlXIUipiiUUD JJUWild 

MS (APCI) 628 [M+H]+ 


963* 






amorphous powder 
MS (APCI) 634 [M+H]+ 


964* 


o 

Me-S— 

II 

O 


^^N^n-Pr 


amorphous powder 
MS (APCI) 612 [M+H]+ 


965* 


CH 

^-N O 


A* 


amorphous powder 
MS (APCI) 639 [M+H]+ 


966* 


CW 

^-N O 




amorphous powder 
MS (APCI) 641 [M+H]+ 


967* 


CH 




amorphous powder 
MS (APCI) 645 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group, n-Pr: n-propyl group 
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Examples 968 to 969 

The corresponding materials are treated in the same manner as described in 
Example 720 or 727 to give the compounds as shown in the following Table 27.20. 

Table 27.20 



R 


Ex. Nos. 


R 


Physicochemical properties etc. 


968 


f o 

0 

Me 


amorphous powder 
MS (APCI) 770 [M+H]+ 


969** 


-Me 

CN 


amorphous powder 
MS (APCI) 567 [M+H]+ 



5 **: dihydrochloride 

Me: methyl group, Et: ethyl group 



i 
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Examples 970 to 989 

The corresponding materials are treated in the same manner as described in 
Example 723 or 724 to give the compounds as shown in the following Table 27.21. 

Table 27.21 (No. 1) 





t5 ^ 




Ex. Nos. 


R 


R 2 


Physicochemical properties etc. 


970* 


H 


^^^^^^^ 


ainorpjioujs po wuer 
MS (APCI) 529 [M+H]+ 


971" 


Me, O v , 
Me ^-N 


^N*SvPr 


amorphous powder 
MS (APCI) 597 [M+H]+ 


972* 


H 


/Script 


amoipnous powaer 
MS (APCI) 530 [M+H]+ 


973* 


Me 

| Me 


/O^QEt 


amorphous powder 
MS (APCI) 598 [M+H]+ 




Me 0 

,V\_ h< 
Me ^— N 


/O^QEt 


amorphous powder 
MS (APCI) 598 [M+H]+ 


975* 


H 

Me 2 N — ^ Nv - 


IT ')-n-Pr 


amorphous powder 
MS (APCI) 535 [M+H]+ 


976* 


Me. O 

1 Me 

\ 


1 /)-n-Pr 


amorphous powder 
MS (APCI) 603 [M+H]+ 


977* 


Me 

Me v Me— ( 
Me' N 


-^Q^n-Pr 


amorphous powder 
MS (APCI) 599 [M+HJ+ 



5 *: hydrochloride 

Me: methyl group, Et: ethyl group, n-Pr: n-propyl group 



WO 2004/064721 



PCT/JP2004/000617 



193 



Table 27.21 (No. 2) 



b 

\=( , — \ N=\ 

N 


Ex. Nos. 


R 


R 2 


Physicochemical properties etc. 


978* 


Me 

Me \ Me— ( 
N-\ >=0 

Me' 


jCL 0Et 


amorphous powder 
MS (APCI) 600 [M+H]+ 


979* 


Me 

Me. Me— ( 
Ma N % 


IT />-n-Pr 


amorplxoias powder 
MS (APCI) 605 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group, n-Pr: n-propyl group 
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Table 27.21 (No. 3) 



R 

M /-\ , N =\ 


Ex. Nos. 


R 


R 2 


Physicochemical properties etc. 


980* 


Me, Me 
Me ^— 




amorphous powder 
MS (APCI) 558 [M+H]+ 


981* 


Me — \ 

N-\ Me 
Me-^ 


-"O^n-Pr 


amorphous powder 
MS (APCI) 572 [M+H]+ 


982* 


Me 
l 

Me 2 N ^ 




amorphous powder 
MS (APCI) 544 [M+H]+ 


983* 


Me 


^O^n-Pr 


amorphous powder 
MS (APCI) 558 [M+H]+ 


984* 


Me, Me 
Me ^-N^ 




amorphous powder 
MS (APCI) 559 [M+H]+ 


985* 


H 

Me 2 N ^ 


£ -»-n-Pr 


amorphous powder 
MS (APCI) 536 [M+H]+ 


986* 


Me, Me x 
Me ^— N 


<s 

| />-n-Pr 


amorphous powder 
MS (APCI) 564 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group, n-Pr: n-propyl group 
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Table 27.21 (No. 4) 




Ex. Nos. 



R 



Physicochemical properties etc. 



987* 



Me* 
Me- 



N 



J* 



f '>-n-Pr 



amorphous powder 
MS (APCI) 578 [M+H]+ 



988* 



989* 



Me 2 N 



Me 
i 



I />-n-Pr 



amorphous powder 
MS (APCI) 550 [M+H]+ 



Me 2 N 



N 

I 

Me 



/>— n-Pr 



N 



amorphous powder 
MS (APCI) 564 [M+H]+ 



*: hydrochloride 

Me: methyl group, n-Pr: n-propyl group 
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Examples 990 to 994 

The corresponding materials are treated in the same manner as described in 
Example 713 to give the compounds as shown in the following Table 27.22. 

Table 27.22 



R 

^ — N / — \ N=\ 


Ex. Nos. 


R 


R 2 


Physicochemical properties etc. 


990* 


Me 
>-NH 

Me x 


F Me 


amorphous powder 
MS (APCI) 495 [M+H]+ 


991* 


o 


F Me 


amorphous powder 
MS (APCI) 505 [M+H]+ 


992* 


Me^ 
Me^N^ 


F Me 


amorphous powder 
MS (APCI) 509 [M+H]+ 


993* 


Me j — \ 
Me-)— ( N— 
Me N — ' 


F Me 


amorphous powder 
MS (APCI) 577 [M+H]+ 


994* 


Me 

>-NH 
Me N 


^Cl^OEt 


amorphous powder 
MS (APCI) 508 [M+H]+ 



5 *: hydrochloride 

Me: methyl group, Et: ethyl group 
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Examples 995 to 1018 

The corresponding materials are treated in the same manner as described in 
Example 713 to give the compounds as shown in the following Table 27.23. 



Table 27.23 (No. 1) 



R 

0 N 

N 


Ex. Nos. 


R 


R 


Physicochemical properties etc. 


995* 


t-Bu-^ \— 




amorphous powder 
MS(APCI)590[M+H]+ 


996* 


i--\P Me 

N 

\ 


J>X>Pr 


amorphous powder 
MS(APCI)562[M+H]+ 


997* 


o 


X^n-Pr 


amorphous powder 
MS(APCI)546[M+H]+ 


998* 


Me Me 


Xi^n-Pr 


amorphous powder 
MS(APCI)560[M+H]+ 


999* 


N 




amorphous powder 
MS(APCI)551[M+H]+ 


1000* 


o 




amorphous powder 
MS(APCI)535[M+H]+ 


1001* 


Me Me 


•O-Me 

r 


amorphous powder 
MS(APCI)549[M+H]+ 


1002* 


rv OMe 




amorphous powder 
MS(APCI)564[M+H]+ 


1003* 


o 


X^OEt 


amorphous powder 
MS(APCI)548[M+H]+ 


1004* 


Me Me 


X/^OEt 


amorphous powder 
MS(APCI)562[M+H]+ 



5 *: hydrochloride, Me: methyl group, Et: ethyl group, n-Pr: n-propyl group, 

t-Bu: tert-butyl group 
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Table 27.23 (No. 2) 



b 


Ex. Nos. 


R 


R 2 


Physicochemical properties 
etc. 


IKJKJJ 




1) )>— n-Pr 


amorphous powder 
MS(APCI)552[M+H]+ 


1006* 


Me Me 

V 

o- 


J />-n-Pr 


amorphous powder 
MS(APC1)566[M+H]+ 


1007* 


Me 

Me. ^ 

N 

1 

Me 




amorphous powder 
MS(APCI)551[M+H]+ 


1008* 






amorphous powder 
MS(APCI)550[M+H]+ 


1009* 


Me 


X^n-Pr 


amorphous powder 
MS(APCI)563[M+H]+ 


1010* 


MeO^ N - 


Xf^Me 


amorphous powder 
MS(APCI)539[M+H]+ 


1011* 


1 

We 


'O^Me 


amorphous powder 
MS(APCI)552[M+H]+ 


1012* 


MeO^ N - 


^Q^OEt 


amorphous powder 
MS(APCI)552[M+H]+ 



*: hydrochloride, Me: methyl group, Et: ethyl group, n-Pr: n-propyl group, 
t-Bu: tert-butyl group 
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Table 27.23 (No. 3) 







Ex. Nos. 


R 


R 2 


Physicochemical properties 
etc. 


1013* 


Me 




amorphous powder 
MS(APCI)565[M+H]+ 


1014* 


Me^ 
Me 


f %— n-Pr 


amorphous powder 
MS(APCI)569[M+H]+ 


1015* 


Me^ 
Me^N^ 


X^OEt 


amorphous powder 
MS(APCI)522[M+H]+ 


1016* 


H 

Me^N""^ 1 ^ 
Me^ 


/OL OEt 


amorphous powder 
MS(APCI)564[M+H]+ 


1017* 


Me H 
Me A N^ N - 
Me^Me 




amorphous powder 
MS(APCI)592[M+H]+ 


1018* 


H 


^>oa 


amorphous powder 
MS(APCI)576[M+H]+ 



*: hydrochloride, Me: methyl group, Et: ethyl group, n-Pr: n-propyl group 
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Examples 1019 to 1040 

The corresponding materials are treated in the same manner as described 
Example 718 to give the compounds as shown in the following Table 27.24. 

Table 27.24 (No. 1) 





Q 

0 


• 




Ex. Nos. 


R 


R 2 


Physicochemical properties 
etc. 


1019* 


V 

Me 




amorphous powder 
MS(APCI)603[M+H]+ 








1020* 


Me 




amorphous powder 
MS(APCI)603[M+H]+ 


1021* 


V 

lie 


Me 

F 


amorphous powder 
MS(APCI)592[M+H]+ 


1022* 


1 

Me 


F 


amorphous powder 
MS(APCI)592[M+H]+ 










1023* 


V 

I 

Me 




amorphous powder 
MS(APCI)605[M+H]+ 









*: hydrochloride, Me: methyl group, Et: ethyl group, n-Pr: n-propyl group 
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Table 27.24 (No. 2) 



)=o 

R'-N \ 
^— N / — s N=\ 


Ex. Nos. 


R' 


R" 


Physicochemical properties 
etc. 


1024* 




Et 


amorphous powder 
MS(APCI)592[M+H]+ 


1025* 




Me 

IVIw 


amorphous powder 
MS(APCI)606[M+H]+ 


1026* 




n-Pr 


amorphous powder 
MS(APCI)606[M+H]+ 


1027* 




Me 


amorphous powder 
MS(APCI)606[M+H]+ 


1028* 




>" 


amorphous powder 
MS(APCI)632[M+H]+ 


1029* 






amorphous powder 
MS(APCI)632[M+H]+ 


1030* 




Or 


amorphous powder 
MS(APCI)658[M+H]+ 


1031* 


Me 
Me— ( 

N-v 
Me— < N — 

Me 


Me 


amorphous powder 
MS(APCI)634[M+H]+ 



*: hydrochloride, 

Me: methyl group, Et: ethyl group, n-Pr: n-propyl group 
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Table 27.24 (No. 3) 



RV 

y=o 

R'— N 


Ex. Nos. 


R' 


R" 


Physicochemical properties 
etc. 


1032* 


Me 

hAa / 

Me— ( * — 
Me 


>- 


* •* 

amorphous powder 
MS(APCI)660[M+H]+ 


1033* 


Me 

N-\ 
Me— < N — 
Me 




amorphous powder 
MS(APCI)660[M+H]+ 


1034* 


Me 
Me— ( 

N— v 
Me— < N — 

Me 


Or 


amoTpnous powuer 
MS(APCI)686[M+H]+ 


1035* 


or 


Me 


amorphous powder 
MS(APCI)618[M+H]+ 


1036* 




>- 


amorphous powder 
MS(APCI)644[M+H]+ 


1037* 






amorphous powder 
MS(APCI)644[M+H]+ 


1038* 




Or 


amorphous powder 
MS(APC1)670[M+H]+ 


1039 


Me 2 N^ Sv ^ S>x 


>- 


amorphous powder 
MS(APCI)618[M+H]+ 


1040 


MeaN^^^ 


Or 


amorphous powder 
MS(APC1)644[M+H]+ 



*: hydrochloride, Me: methyl group, Et: ethyl group 
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Examples 1041 to 1048 

The corresponding materials are treated in the same manner as described in 
Example 1 to give the compounds as shown in the following Table 27.25. 

Table 27.25 



Ex. Nos. 



1041 



1042 



1043 



1044 



1045 



1046 



1047 



1048 




R 



R 4 



/0^ 0Et 



Physicochemical properties etc. 

amorphous powder 
MS(APCI)562[M+H]+ 



o- 



X^OEt 



Me 

° H N " 

Me 
Me 

Q N- 

M 
Me 



Me 



N n-Pr 



O N— 
Me 



Me 



q n— 

Me 



Me 
N— 

> 

Me 



X/^n-Pr 




Xl^OEt 



amorphous powder 
MS(APCI)561[M+H]+ 



amorphous powder 
MS(APCI)563[M+H]+ 

amorphous powder 
MS(APCI)576[M+H]+ 

amorphous powder 
MS(APCI)575[M+H]+ 



amorphous powder 
MS(APC1)576[M+H]+ 



amorphous powder 
MS(APCl)575[M+H]+ 



amorphous powder 
MS(APC1)577[M+H]+ 



5 



Me: methyl group, Et: ethyl group, n-Pn n-propyl group 
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Examples 1049 to 1071 

The corresponding materials are treated in the same manner as described in 
Example 654 to give the compounds as shown in the following Table 27.26. 

Table 27.26 (No. 1 ) 



Me- 




Ex. Nos. 


R 


R 2 


Physicochemical properties etc. 


1049* 


t-Bu 


^NT^n-Pr 


amorphous powaer 
MS(APCI)632[M+H]+ 


1050* 


Me 




alllvjl L/I1UUJ> uuwuci 

MS(APC1)590[M+H]+ 


1051* 


MeO^ 


X^n-Pr 


amorphous powder 
MS(APC1)620[M+H]+ 


1052* 




XP^n-Pr 


amorphous powder 
MS(APCI)616[M+H]+ 


1053* 


cv 




amorphous powder 
MS(APCI)642[M+H]+ 


1054* 


t-Bu 




amorphous powder 
MS(APC1)633[M+H]+ 


1055* 


Me 


/0- 0Et 


amorphous powder 
MS(APCR591[M+H]+ 


1056* 


MeO^ 




amorphous powder 
MS(APCI)621[M+H]+ 


1057* 






amorphous powder 
MS(APC1)617[M+H]+ 


1058* 




jCX 0Et 


amorphous powder 
MS(APCI)643[M+H]+ 



5 *: hydrochloride, Me: methyl group, Et: ethyl group, n-Pr: n-propyl group, 

t-Bu: tert-butyl group 
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Table 27.26 (No. 2) 





,0 
M 






Me-N 
Me 


o . 

/ 
















N 


Ex. Nos. 


R 


R 2 


Physicochemical properties etc. 


1059* 




^j^n-Pr 


amorphous powder 
MS(APCI)616[M+H]+ 


1060* 






amorphous powder 
MS(APCI)617[M+H]+ 



*: hydrochloride, Me: methyl group, Et: ethyl group, n-Pr: n-propyl group, 
t-Bu: tert-butyl group 



WO 2004/064721 



PCT/JP2004/000617 



206 



Table 27.26 (No. 3) 



W / \ N=\ 

V-^OEt 


Ex. Nos. 


R 


Physicochemical properties etc. 


1061* 

* 


Me tsL .Me 


amorphous powder 
MS(APCI)633[M+H]+ 


1062* 


Me 

J 


amorphous powder 
MS(APCI)661[M+H]+ 


1063* 


Me^ Me 
Me^N ^ 


amorphous powder 
MS(APCI)645[M+H]-f- 


1064* 


MeCX^^ 
Me UyO 


amorphous powder 
MS(APCI)697[M+H]+ 


1065* 


Me^ 
Me lUo 


amorphous powder 
MS(APCI)631[M+H]+ 


1066* 


t-Bu^° 
Me 2 N x ^^N^ 


amorphous powder 
MS(APCI)647[M+H]+ 



*: hydrochloride, Me: methyl group, Et: ethyl group, t-Bu: tert-butyl group 
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(dimethylamino)ethyl]amino]benzoate (4.2 g, yield; 84 %) as a pale yeUow crystals. 
MS (APCI) m/z: 394 [M+H] + 
Reference Example 68 

(1) To a solution of methyl 4-bromomethylbenzoate (22.8 g) in N,N- 
5 dimethylformamide (450 ml) is added dropwise 50 % aqueous dimemylamine solution 

(27 mL) and the mixture is stirred at room temperature for 3 hours. The reaction 
mixture is poured into water with ice and extracted with ethyl acetate. The extract is 
washed successively with water and saturated brine, dried over anhydrous sodium 
sulfate, and concentrated in vacuo. The resultant crude product is purified by flash 
10 column chromatography on silica gel (Solvent; chloroform : methanol = 10 : 1) to give 
methyl 4-[ (dimethylamino) methyl]benzoate (27.5 g, yield; 99 %) as brown oil. 

MS (APCI) m/z: 194 [M+H] + 

(2) To the compound obtained in the above step (1) (19.2 g) is added cone, 
hydrochloric acid (66 mL) and water (167 mL) and the mixture is refluxed overnight. 

1 5 The reaction mixture is concentrated in vacuo. The resultant crude crystals are washed 
with ether to give 4^((imiemylamino)methyl]benzoic acid hydrochloride (19.0 g, yield; 
88 %) as a colorless powder. MS (APCI) m/z: 179 [M+H] + 
Reference Example 69 

(1) To a solution of methyl 6-methylnicotinate (6.3 g) in carbon tetrachloride 
20 (100 mL) is added successively N-bromosurcinimide (8.9 g) and 2,2'- 

azobisisobutyronitrile (342 mg), and the mixture is refluxed under heating for 6 hours. 
After cooling to room temperature, to the reaction mixture is added n-hexane (300 mL) 
and the insoluble materials are removed by filtration. The filtrate is concentrated in 
vacuo and the resultant crude product is purified by column chromatography on silica 
25 - gel (Solvent; n-hexane : ethyl acetate = 10 : 1) and stirred in n-hexane to give methyl 6- 
(bromomethyl)nicotinate (3.4 g, yield; 35 %) as colorless crystals. 

(2) To a solution of the compound obtained in the above step (1) (350 mg) in 
tetrahydrofuran (5 mL) is added 50 % aqueous dimemylamine solution (3 mL) and the 
mixture is stirred at room temperature for 1 0 minutes. To the reaction mixture is added 

30 ethyl acetate. The mixture is washed successively with water and saturated brine, 
dried over anhydrous sodium sulfate and purified by column chromatography on silica 
gel (Solvent; chloroform : methanol = 100 : 1) to give methyl 6-(dimethylamino- 
methyl)nicotinate (276 mg, yield; 93 %) as a colorless oil. MS (APCI) m/z: 195 
[M+H] + 
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Table 27.26 (No. 4) 





Ex. Nos. 


R 


Physicochemical properties etc. 


1067* 


Me 

Me-\ ( 

N-v >=0 
Me— 1 ^— N 


amorphous powder 
MS(APCI)634[M+H]+ 


1068* 


Me 

Me^ \ 
Me- 7 ^— N 


amorphous powder 
MS(APCI)646[M+H]+ 


1069* 


Me.. 
Me 'L^O 


amorphous powder 
MS(APCI)632[M+H]+ 


1070* 


MeO N ^v 
Me' N ^^*k 


amorphous powder 
MS(APCI)698[M+H]+ 


1071* 


t-BUY° 


amorphous powder 
MS(APCI)648[M+H]+ 



*: hydrochloride, Me: methyl group, Et: ethyl group, t-Bu: tert-butyl group 
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Examples 1072 to 1074 

The corresponding materials are treated in the same manner as described in 
Example 416 to give the compounds as shown in the following Table 27.27. 



Table 27.27 





Me R 

N — v >=0 
Me — N 








H 




f M 

H fx 


Ex. Nos. 


R 


Physicochemical properties etc. 


1072* 




amorphous powder 
MS(APCI)591[M+H]+ 


1073* 




amorphous powder 
MS(APCD605rM+H]+ 


1074* 




amorphous powder 
MS(APCI)631[M+H]+ 



5 *: hydrochloride, Me: methyl group, Et: ethyl group 

Example 1075 

The compound obtained in Example 726(2) (45 mg) is treated in the same 
manner as described in Example 416 to give l-(3-ethoxybenzyl)-4-[trans-4-[[4-(4- 
acetyl-piperazin- 1 -yl)cyclohexyl] carbonyl]piperazin- 1 -yl]- 1 H-pyrazolo [3 ,4- 
1 0 d]pyrimidine as an yellow oil. Subsequently, the compound is treated in the same 
manner as described in Example 4(3) to give l-(3-ethoxybenzyl)-4-[trans-4-[[4-(4- 
acetyl-piperazm4-yl)cyclohexyl]carbonyl]piperazin-l-yl]-lH-pyrazolo[3,4- 

d]pyrimidine hydrochloride (39.8 mg, yield: 78 %) as an amorphous powder. 
MS(APCI)575[M+H] + 
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Example 1 076 

The corresponding materials are treated in the same manner as described in 
Example 1075 to give the compounds as shown in the following Table 27.28. 



Table 27.28 





R 


N=\ 


Ex. Nos. 


R 


Physicochemical properties etc. 


1076* 


Me-^ x — ' 


amorphous powder 
MS(APC1)589[M+H]+ 



*: hydrochloride, Me: methyl group, Et: ethyl group 



Examples 1077 to 1078 

The corresponding materials are treated in the same manner as described in 
Example 637 to give the compounds as shown in the following Table 27.29. 



Table 27.29 





Me^O 
Me / == \ 


V N ^ R2 


Ex. Nos. 


R 2 


Physicochemical properties etc. 


1077* 




amorphous powder 
MS(APCI)557[M+H]+ 


1078* 


F 


amorphous powder 
MS(APCI)589[M+H]+ 



*: hydrochloride, Me: methyl group, Et: ethyl group 
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Examples 1079 to 1081 

The corresponding materials are treated in the same manner as described 
Example 407 to give the compounds as shown in the following Table 27.30. 

Table 27.30 





NHEt 






N 


Ex. Nos. 


R 2 


Physicochemical properties etc. 


1079* 




amorphous powder 
MS(APCI)486[M+H]+ 


1080* 


F 


amorphous powder 
MS(APCI)518[M+H]+ 


1081* 


9< 


amorphous powder 
MS(APCI)512[M+H]+ 



*: hydrochloride, Me: methyl group, Et: ethyl group 
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Examples 1082 to 1087 

The corresponding materials are treated in the same manner as described 
Example 1 or 3 to give the compounds as shown in the following Table 27.31. 



Table 27.31 





Ex. Nos. 


R 


R 2 


Physicochemical properties 
etc. 


1082 


/ W- 




amorphous powder 
MS(APCI)518[M+H]+ 


1083* 




/ ^f*^OEt 

F 


amorphous powder 
MS(APCI)550[M+H]+ 


1085* 


t-Bu 

1 

• 




amorphous powder 
MS(APC1)578[M+H]+ 


1086* 


t-Bu 

1 

MeO"^ N > 


F 


amorphous powder 
MS(APCI)610[M+H]-l- 


1087* 


t-Bu 
1 

Meow's 

■ 




amorphous powder 
MS(APCI)604[M+H]+ 



*: hydrochloride, Me: methyl group, Et: ethyl group, t-Bu: tert-butyl group 



WO 2004/064721 



PCT/JP2004/000617 



212 



Examples 1088 to 1092 

The corresponding materials are treated in the same manner as described in 
Example 637 to give the compounds as shown in the following Table. 27.32. 

Table 27.32 




Ex. Nos. 


R 


R 2 


Physicochemical properties etc. 


1088* 


Me 




amorphous powder 
MS(APCI)583[M+H]+ 


1089* 






amorphous powder 
MS(APCI)583[M+H]+ 


1090* 


>- 


9< 


amorphous powder 
MS(APC1)609[M+H]+ 


1091* 






amorphous powder 
MS(APCI)583[M+H]+ 


1092* 






amorphous powder 
MS(APCI)609[M+H]+ 



*: hydrochloride, Me: methyl group, Et: ethyl group 
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Examples 1093 to 1094 

The corresponding materials are treated in the same manner as described 
Example 1 to give the compounds as shown in the following Table 27.33. 



Table 27.33 





Me. 
N-Me 

7 








R0_ O ^ 


N=\ 


Ex. Nos. 


R 


Physicochemical properties etc. 


1093** 


Me— \ 

N-v 
Me^ N — 


amorphous powder 
MS(APCI)645[M+H]+ 


1094** 


Me 

Me^N'^^ 
Me^Me 


amorphous powder 
MS(APCI)673[M+H]+ 



: dihydrochloride, Me: methyl group, Et: ethyl group 
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Exam ples 1095 to 1102 

The corresponding materials are treated in the same manner as described 
Example 1 to give the compounds as shown in the following Table. 27.34. 



Table 27.34 (No. 1) 





Ex. Nos. 


R 


R 2 


Physicochemical properties etc. 


1095* 


Me-^ Me 
N-x > 


X^*OEt 


amorphous powder 
MS(APC1)605[M+H]+ 


1096* 


Me-\ Me v 

N-^ >-Me 
Me— / ^— N 


X^oEt 


amorphous powder 
MS(APCI)619[M+H]H- 


1097* 


Me—\ Me v 
N-x > 
Me-^ ^— N 




amorphous powder 
MS(APCI)606[M+H]+ 


1098* 


Me— \ Me x 

N^, >-Me 
Me- 7 ^— N 


jQ^QEt 


amorphous powder 
MS(APCI)620[M+H]+ 



*: hydrochloride, Me: methyl group, Et: ethyl group 
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Table 27.34 (No. 2) 





Ex. Nos. 


R 


R 2 


Physicochemical properties 
etc. 


1099** 




Xs^OEt 


amorphous powder 
MS(APC1) 591 [M+H]+ 


1100** 


^ e Me^Me 


X^QEt 


amorphous powder 
MS(APCI) 605 [M+H]+ 


1101** 




Xji-OEt 


amorphous powder 
MS(APCI) 592 [M+H]+ 


1102** 


^ Me^Me 


X^-GEt 


amorphous powder 
MS(APCI) 606 [M+H]+ 



**: dihydrochloride, Me: methyl group, Et: ethyl group 
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Examples 1103 to 1123 

The corresponding materials are treated in the same manner as described in 
Example 1 or 637 to give the compounds as shown in the following Table. 27.35. 



Table 27.35 (No. 1) 



R 

>=N 


Ex. Nos. 


R 


R 


Physicochemical properties 
etc. 




H 

Me 2 N N * 




amorphous powder 
MS(APCI)545 [M+H]+ 


1104* 


Me 

Me2N 


OEt 


amorphous powder 


1105* 


Me H 
Me^Me 


X^QEt 


amorphous powder 
MS(APCI)601[M+H]+ 


1106 


Me^O 


"O-oEt 


oil 

MS(APCI)587[M+H]+ 


1107 




'O^OEt 


oil 

MS(APC1)613[M+H]+ 


1108* 


Me Me h 




amorphous powder 
MS(APCI)587[M+H]+ 


1109* 


Me 

Et 2 M^ N - 


/C^oEt 


amorphous powder 
MS(APC1)587[M+H]+ 


1110* 


Me 

Me 2 N y^/s^ N s 


X^QEt 


amorphous powder 
MS(APCI)573[M+H]+ 



5 *: hydrochloride, Me: methyl group, Et: ethyl group, n-Pr: n-propyl group 
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Table 27.35 (No. 2) 



R 


Ex. Nos. 


R 


R 2 


Physicochemical properties 

etc 


1111* 


H 

Me 2 N^^ x 


jQ^OEt 


amorphous powder 
MS(APCI)546[M+H]+ 


1112* 


Me 

MejiN^^ 1 ^ 


A N OEt 


amorphous powder 
MS(APCI)560[M+H]+ 


1113* 


Me h 
Me^N^ N - 

N^o - ^^ Mp 


^0"OEt 


amorphous powder 
MS(APCI)602[M+H]+ 


1114* 


Me Me h 
Me 2 N^X^N v 


A^OEt 


amorphous powder 
MS(APCI)588[M+H]+ 


1115* 


Me 


Xj^OEt 


amorphous powder 
MS(APCI)588[M+H]+ 


1116* 


H 

Me 2 N v 


I />-n-Pr 


amorphous powder 
MS(APCI)550[M+H]+ 


1117* 


Me 

Me 2 N ^ 


D >- n - pr 


amorphous powder 
MS(APCI)564[M+H]+ 


1118* 


Me h 
Me^N^ N - 
Me^Me 


fVn-Pr 


amorphous powder 
MS(APCI)606[M+H]+ 


1119* 


Me Me h 
MeaN^X^^N^ 


J >-n-Pr 


amorphous powder 
MS(APCI)592[M+H]+ 



*: hydrochloride, Me: methyl group, Et: ethyl group, n-Pr: n-propyl group 
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Table 27.35 (No. 3) 



R 

>=N 


Ex. Nos. 


R 


R 2 


Physicochemical properties 
etc. 


1120* 


H 




amorphous powder 
MS(APCI)544[M+H]+ 


1121* 


Me 

Me 2 N ^ 


X^n-Pr 


amorphous powder 
MS(APCI)558[M+H]+ 


1122* 


Me h 
Me^N"^^ 
Me"^Me 


Xsl^n-Pr 


amorphous powder 
MS(APCI)600[M+H]+ 


1123* 


Me Me h 
MezN^^X^N^ 


X^n-Pr 


amorphous powder 
MS(APCI)586[M+H]+ 



*: hydrochloride, Me: methyl group, Et: ethyl group, n-Pr: n-propyl group 
Exam ples 11 24 to 1125 

The corresponding materials are treated in the same manner as described in 
5 Example 723 to give the compounds as shown in the following Table. 27.36. 

Table 27.36 





Me 2 N — v 


R 

\— N 








\— / / — v N=\ 

N 


Ex. Nos. 


R 


R 2 


Physicochemical properties etc. 


1124* 


MeS0 2 - 


X^OEt 


amorphous powder 
MS(APC1) 614 [M+H]+ 


1125* 


MeS0 2 - 


r- S v 

1 />-n-Pr 


amorphous powder 
MS(APCI)618[M+H]+ 



*: hydrochloride, Me: methyl group, Et: ethyl group, n-Pr: n-propyl group 
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Reference Example 1 

(1) A solution of ethyl 4-fluorobenzoate (20 g), N^-d^ethyle%lene&amine 
(20 g) and potassium carbonate (32.9 g) in dimethylsulfoxide (200 mL) is stirred at 
80°C for 3 days. After cooling to room temperature, to the reaction mixture is added 

5 ethyl acetate and water, and the mixture is stirred and extracted with ethyl acetate (x 2). 
The organic layer is treated with 10% HC1 to transfer basic materials to the aqueous 
layer. The aqueous layer is washed with ethyl acetate, neutralized with 10% sodium 
hydroxide solution and extracted with ethyl acetate (x 3). The combined extract is 
dried over anhydrous sodium sulfate and concentrated in vacuo. The resultant crude 

10 product is purified by flash column chromatography on NH-silica gel (Solvent; n- 
hexane : ethyl acetate = 8 : 1 -> 4 : 1) to give ethyl 4-[[2-(dime%lanuno)emyl]amino]- 
benzoate (12.45 g, yield; 44 %) as an oil. MS (APC1) m/z: 237 [M+H] + 

(2) To a solution of the compound obtained in the above step (1) (5 g) and 
pyridine (10 mL) in methylene chloride (20 mL) is added dropwise acryloyl chloride 

15 (2.55 mL) under ice-cooling and the mixture is stirred at room temperature for 3 hours. 
To the reaction mixture is added successively water and a saturated sodium 
hydrogencarbonate solution, and the mixture is stirred and extracted with chloroform. 
The extract is washed with a saturated brine, dried over anhydrous sodium sulfate, and 
concentrated in vacuo. The resultant crude product is purified by flash column 

20 chromatography on silica gel (Solvent; Chloroform : methanol = 1 : 0 -» 50 : 1) to give 
ethyl 4-|>T-a(^loyl-N-[2-(dimethylamino)ethyl]amino]benzoate (1.62 g, yield; 26 %) as 

a red oil. 

(3) A mixture of the compound obtained in the above step (2) (1 .62 g) and a 
50 % aqueous dimethylamine solution (5 mL) in acetonitrile (20 mL) is stirred at room 

25 temperature for 1.5 hours and the reaction mixture is concentrated in vacuo. The 
resultant crude product is purified by flash column chromatography on silica gel 
(Solvent; chloroform : methanol = 1 : 0 -» 50 : 1 -* chloroform : methanol : aqueous 
ammonia = 25 : 1 : 0.1) to give ethyl 4-[N-[3-(dimethylamino)propionyl]-N-[2- 
(dimethylamino)ethyl]amino]benzoate (1.78 g, yield; 95 %) as a red oil. MS (APCI) 

30 m/z; 336 [M+H] + 
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Reference Examples 2 to 10 

The corresponding materials are treated in the same manner as described in 
Reference Example 1 to give the compounds as shown in the following Table 28. 

Table 28 



R" 

0 R .< N "O~ c ° 2Et 


Ref.Ex.Nos. 


R' 


R" 


Physicochemical properties etc. 


2 




NEt 2 


oil 

MS (APCI) 364 [M+H]+ 


3 




NMe 2 


oil 

MS (APCI) 337 [M+H]+ 


4 




NEt 2 


oil 

MS (APCI) 365 [M+H]+ 


5 


Ph''^ 


NMe2 


oil 

MS (APCI) 355 [M+H]+ 


6 


Ph^"^ 


NEt 2 


oil 

MS (APCI) 383 [M+H]+ 


7 


Ph^*^ 


o 


oil 

MS (APCI) 381 [M+H]+ 


8 


«Pr 


NMe2 


oil 

MS (APCI) 307 [M+H]+ 


9 


nPr 


NEt 2 


oil 

MS (APCI) 335 [M+H]+ 


10 


raPr 


o 


oil 

MS (APCI) 333 [M+H]+ 



5 Me: methyl group, Et: ethyl group, nPr: n-propyl group, Ph: phenyl group 

Reference Example 1 1 

To a solution of the compound obtained in Reference Example 1(1) (200 mg) 
and cyclopropanecarbonyl chloride (115 uL) in methylene chloride (4 mL) is added 
dropwise pyridine (137 uL) under ice-cooling and the mixture is stirred at room 
10 temperature for 23 hours. To the reaction mixture is added successively water and a 
saturated sodium hydrogencarbonate solution, and the mixture is stirred. The mixture 
is extracted with chloroform and the extract is concentrated. The resultant crude 
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product is purified by flash column chromatography on NH-silica gel (Hi-Flash column; 
Yamazen, Solvent; chloroform : methanol = 1 : 0 -* 89 : 11) to give ethyl 4-[N-(cyclo- 
propylcarbonyl)-N-[2<dmemylamino)emyl]aniino]benzoate (209 mg, yield; 81 %) as a 

yellow oil. MS (APCI) m/z:305 [M+H] + 
5 Reference Examples 12 to 26 

The corresponding materials are treated in the same manner as described in 
Reference Example 11 to give the compounds as shown in the following Table 29. 

Table 29 (No. 1) 



^"•C0 2 Et 


Ref.Ex.Nos. 


R 


Physicochemical properties etc. 


12 




oil 

MS (APCI) 293 [M+H]+ 


13 




oil 

MS (APCI) 321 [M+H]+ 


14 




oil 

MS (APCI) 309 [M+H]+ 


15 




oil 

MS (APCI) 339 [M+H]+ 


16 


-Me 


oil 

MS (APCI) 279 [M+H]+ 


17 




oil 

MS (APCI) 307 [M+H]+ 


18 


Me 


oil 

MS (APCI) 307 [M+H]+ 


19 


t-Bu- 


oil 

MS (APCI) 321 [M+H]+ 



Me: methyl group, Et: ethyl group, t-Bu: tert-butyl group 
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Table 29 (No. 2) 



Me 2 N^ N Y^l 

^^COzEt 


Ref.Ex.Nos. 


-R 


Physicochemical properties etc. 


20 




oil 

MS (APCI) 305 [M+H]+ 


21 


o 

-^T> Me 


oil 

VJ11 

MS (APCI) 337 [M+H]+ 


22 


Me 
Me 


oil 

MS(APCI)319[M+H]+ 


23 




oil 

MS (APCI) 347 [M+H]+ 


24 




amorphous powder 
MS (APCI) 331 [M+H]+ 


25 




oil 

MS (APCI) 335 [M+H]+ 


26 




oil 

MS (APCI) 333 [M+H]+ 



Me: methyl group, Et: ethyl group, tBu: tert-butyl group 



Reference Example 27 

A solution of the compound obtained in Reference Example 1(1) (200 mg) and 
n-butyl isocyanate (143 uL) in methylene chloride (4 mL) is stirred at room temperature 
for 23 hours. To the reaction mixture is further added n-butyl isocyanate (143 uL) and 
the mixture is stirred at 50°C for 17 hours. The reaction mixture is concentrated and 
the resultant crude product is purified by gel-permeation chromatography (JAI Gel-H 
column, Solvent; chloroform) to give ethyl 4-[N-(butylcarbamoyl)-N-[2-(dimethyl- 
amino)ethyl]amino]benzoate (179 mg, yield; 63 %) as a yellow resin. MS (APCI) 
m/z: 336 [M+H] + 
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Reference E xam ples 28 to 30 

The corresponding materials are treated in the same manner as described in 
Reference Example 27 to give the compounds as shown in the following Table 30. 

Table 30 



R 

^^C0 2 Et 


Ref.Ex.Nos. 


-R 


Physicochemical properties etc. 


28 


S 

H 


oil 

MS (APCI) 310 [M+H]+ 


« 

29 


S 

H 


oil 

MS (APCI) 352 [M+H]+ 


30 


S 

H Me 


oil 

MS (APCI) 352 [M+H]+ 



5 Me: methyl group, Et: ethyl group 

Reference Example 3 1 

To a solution of ethyl 4-benzylaminobenzoate (1 .5 g) in methylene chloride (15 
mL) is added dropwise successively chloroacetyl chloride (0.56 mL) and N,N- 
diisopropylethylamine (1.54 mL) under ice-cooling, and the mixture is stirred for 1 

10 hour. To the reaction mixture is added diethylamine (3 mL) at the same temperature 
and the mixture is stirred at room temperature for 12 hours. To the reaction mixture is 
added water (10 mL) and the organic layer is separated. The aqueous layer is extracted 
with chloroform (5 mL). The organic layers are combined and concentrated. The 
resultant crude product is purified by flash column chromatography on NH-silica gel 

15 (Solvent; n-hexane : ethyl acetate = 6:1 -» 3 : 1) to give ethyl 4-[N-(N',N'-diethyl- 
glycyl)-N-benzylamino]benzoate (2.0 g, yield; 92%) as a brown oil. MS (APCI) m/z; 
369[M+H] + • 
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Reference Examples 32 to 35 

The corresponding materials are treated in the same manner as described in 
Reference Example 31 to give the compounds as shown in the following Table 31. 

Table 31 



o5 _ 

N-(~Vc0 2 Et 

R' 


Ref.Ex.Nos. 


R' 


R" 


Physicochemical properties etc. 


32 




NMe 2 


oil 

MS (APCI) 323 [M+ITJ+ 


33 




NEt 2 


oil 

MS (APCI) 351 [M+H]+ 


34 




NMe2 


oU 

MS (APCI) 341 [M+H]+ 


35 


Ph'^ 


o 


oil 

MS (APCI) 367 [M+H]+ 



5 Me: methyl group, Et: ethyl group, Ph: phenyl group 

Reference Example 36 

(1) To a solution of methyl 4-formylbenzoate (25 g) in methylene chloride (250 
mL) is added successively N,N-dimethylethylenediamine (67 g), acetic acid (87 mL), 
and sodium triacetoxyborohydride (50.6 g). The mixture is stirred at room 

10 temperature overnight. The reaction mixture is concentrated in vacuo and to the 
residue is added a saturated potassium carbonate solution. The mixture is extracted 
with ethyl acetate, and the organic layer is dried over anhydrous sodium sulfate and 
concentrated in vacuo to give methyl 4-[[[2<dimemylarrdno)emyl]arnino]methyl]- 
benzoate (3 1 .9 g, yield; 89 %) as a colorless oil. MS (APCI) m/z: 237 [M+H] + 

1 5 (2) To a solution of p-nitrophenyl chloroformate (1 8. 1 g) in methylene chloride 

(300 mL) is added dropwise 3-(dimethylamino)propanol (14.2 mL) and the mixture is 
stirred at room temperature for 4 hours. To the mixture is added successively methyl 
4-[[[2-(dime%lammo)ethyl]amino]methyl]benzoate (13.7 g) and triemylarnine (25 
mL) and the mixture is stirred at room temperature for one day. The reaction mixture 

20 is washed with a saturated potassium carbonate solution, dried over anhydrous sodium 
sulfate and concentrated in vacuo. The resultant crude product is purified by flash 
column chromatography on NH-silica gel (Chromatorex NH silica gel, Solvent; ethyl 
acetate : n-hexane = 1 : 1) to give methyl 4-[I>T-[2-(dimemylarnino)ethyl]-N-[[3- 
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(dimelliylamino)propoxy]carbonyl]amiiio]metiiyl]benzoate (7.97 g, yield; 38 %) as a 
colorless oil. MS (APCI) m/z: 366 [M+H] + 
Reference Example 37 

To a solution of the compound obtained in Reference Example 36(1) (200 mg) 

5 in methylene chloride (4 mL) is added propionyl chloride (1 10 uL) and thereto is added 
dropwise pyridine (137 uL) under ice-cooling. The mixture is stirred at room 
temperature for 4 hours. The reaction mixture is diluted with chloroform (5 mL) and 
thereto is added a saturated sodium hydrogencarbonate solution (10 mL). After 
stirring, the organic layer is separated and concentrated. The resultant crude product is 

10 purified by column chromatography on silica gel (Solvent; chloroform : methanol = 
100 : 0 -* 90 : 10) to give methyl 4-[psr-propionyl-N-[2-(dimemylammo)emyl]amino]- 
methyl]benzoate (191 mg, yield; 78 %) as an amorphous powder. MS (APCI) m/z: 
293 [M+H] + 

Reference Examples 38 to 42 
15 The corresponding materials are treated in the same manner as described in 

Reference Example 37 to give the compounds as shown in the following Table 32. 



Table 32 



o 

^^C0 2 Me 


Ref.Ex.Nos. 


R 


Physicochemical properties etc. 


38 


-O 


oil 

MS (APCI) 305 [M+H]+ 


39 




oil 

MS (APCI) 321 [M+H]+ 


40 


^OMe 


oil 

MS (APCI) 309 [M+H]+ 


41 


-NMe2 


oil 

MS (APCI) 308 [M+EQ+ 


42 




oil 

MS (APCI) 339 [M+H]+ 



Me: methyl group 
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Reference Example 43 

To a solution of methyl 4-[[[2^dimemylammo)emyl]aniino]methyl]benzoate 

(compound obtained in Reference Example 36(1), 200 mg) in methylene chloride (4 
mL) is added n-butyl isocyanate (143 uL) and the mixture is stirred at room temperature 

5 for 4 hours. The reaction mixture is diluted with chloroform (5 mL) and thereto is 
added a saturated sodium hydrogencarbonate solution (10 mL). After stirring, the 
organic layer is separated and concentrated. The resultant crude product is purified by 
column chromatography on silica gel (Solvent; chloroform : methanol = 100 : 0 -* 90 : 
10) to give methyl 4-[[N-(butylcarbamoyl)-N-[2-((mTiemylammo)e%l]ammo]methyl]- 

10 benzoate (261 mg, yield; 92 %) as a pale yellow oil. MS (APCI) m/z: 336 [M+H] + 
Reference Example 44 

To a solution of methyl 4-formylbenzoate (300 mg) in 1 ,2-dichloroethane (6 
mL) is added diemylamine (113 uL), and thereto is added sodium triacetoxyborohydride 
(581 mg) and acetic acid (261 uL) under ice-cooling. The mixture is stirred at room 

1 5 temperature for 1 8 hours. The reaction mixture is diluted with chloroform (5 mL) and 
thereto is added a saturated sodium hydrogencarbonate solution (10 mL). After 
stirring, the organic layer is separated and concentrated. The resultant crude product is 
purified by column chromatography on NH-silica gel (Solvent; n-hexane : ethyl acetate 
= 70 : 30 — ► 40 : 60) to give methyl 4- (diemylaminomethyl)benzoate (144 mg, yield; 

20 60 %) as an oil. MS (APCI) m/z: 222 [M+H] + 
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Reference Examples 45 to 59 

The corresponding materials are treated in the same manner as described in 
Reference Example 44 to give the compounds as shown in the following Table 33. 

Table 33 (No. 1) 



^X0 2 Me 


Ref.Ex.Nos. 


-NRR' 


Physicochemical properties etc. 


45 


Me 


oil 

MS (APCJ) 236 [M+HJ+ 


46 


Et 


oil 

MS (APCI) 250 [M+H]+ 


47 


Me^Me 
' — ^OMe 


oil 

MS (APCI) 266 [M+H]+ 


48 




oil 

MS (APCI) 284 [M+H]+ 


49 




oil 

MS (APCI) 262 [M+H]+ 


50 


-o 


oil 

MS (APCI) 220 [M+H]+ 


51 




oil 

MS (APCI) 234 [M+H]+ 


52 


-try? 

^-f NH 2 


oil 

MS (APCI) 277 [M+H]+ 


53 


Me 
i 


oil 

MS (APCI) 238 [M+H]+ 



5 Me: methyl group, Et: ethyl group 
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Table 33 (No . 2) 
•RN 

■ 



C0 2 Me 



Ref.Ex.Nos. 


-NRR' 


Physicochemical properties etc. 


54 


— NMe2 


oil 

MS (APCI) 194 [M+H]+ 


55 


Me 


oil 

MS (APCI) 236 [M+H]+ 


56 


Me^Me 


oil 

MS (APCI) 266 [M+H]+ 


57 


/ — \ 
— N N-Me 


oil 

MS (APCI) 249 [M+H]+ 


58 


-o 


oil 

MS (APCI) 220 [M+H]+ 


59 


-o 


oil 

MS (APCI) 234 [M+H]+ 



Me: methyl group 

Reference Example 60 

To a solution of ethyl 4^[2<dimemylanimo)emyl]ammo]benzoate (compound 

obtained in Reference example 1(1), 200 mg) in 1 ,2-dichloroethane (4 mL) is added 
isobutylaldehyde (384 uL) and thereto is added sodium triacetoxyborohydride (448 mg) 
and acetic acid (1 45 uL) under ice-cooling. The mixture is stirred at room temperature 
for 24 hours. The reaction mixture is diluted with chloroform (5 mL) and thereto is 
added a saturated sodium hydrogencarbonate solution (10 mL). After stirring, the 
organic layer is separated and concentrated. The resultant crude product is purified by 
column chromatography onNH-silica gel (Solvent; n-hexane : ethyl acetate = 80 : 20 -» 
50 : 50) to give ethyl 4- |^42-(dmemylamino)e%l]-N4sobutylamino]benzoate (239 
mg, yield; 97 %) as a pale yellow oil. MS (APCI) m/z: 293 [M+H] + 



WO 2004/064721 



PCT/JP2004/000617 



229 



Reference Examples 61 to 66 

The corresponding materials are treated in the same manner as described in 
Reference Example 60 to give the compounds as shown in the following Table 34. 

Table 34 



"X 


^C0 2 R" 


Ref.Ex.Nos. 


R' 


R" 


Physicochemical properties etc. 


61 


Me 2 N._^. Me 
In 

1 


Et 


oil 

MS (APCI) 279 [M+H]+ 


62 




Et 


oil 

MS (APCI) 333 [M+H]+ 


63 


Me 2 N^^...,Me 

k 


Me 


oil 

MS (APCI) 251 [M+H]+ 


64 




Me 


oil 

MS (APCI) 279 [M+H]+ 


65 


Me 


Me 


oil 

MS (APCI) 293 [M+H]+ 


66 


CO 


Me 


oil 

MS (APCI) 333 [M+H]+ 



5 Me: methyl group, Et: ethyl group 

Reference Example 67 

To a solution of ethyl 4-[[2<dimemylammo)emyl]amino]benzoate (compound 

obtained in Reference Example 1(1), 3.0 g) in methylene chloride (30 mL) is added N- 
(tert-butoxycarbonyl)glycine (2.89 g) and thereto is added diethyl cyanophosphonate 

10 (2.89 mL) under ice-cooling. The mixture is stirred at room temperature for 24 hours. 
The reaction mixture is diluted with chloroform (20 mL) and thereto is added a 
saturated sodium hydrogencarbonate solution (50 mL). After, stirring, the organic 
layer is separated, washed with a saturated brine, dried over anhydrous sodium sulfate 
and concentrated in vacuo. The resultant crude product is purified successively by 

15 column chromatography on silica gel (Solvent; chloroform : methanol : 28 % aqueous 
ammonia = 100 : 10 : 1) and gel-permeation chromatography (Nippon Bunseki Kogyo, 
Solvent; chloroform) to give ethyl 4-[N-[N'-(tert-butoxycarbonyl)glycyl]-N-[2- 
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Reference E xam ple 70 to 77 

The corresponding materials are treated in the same manner as described i 
Reference Example 69 to give the compounds as shown in the following Table 35. 

Table 35 




Me: methyl group, Et: ethyl group 



Reference Example 78 

(1) To a solution of ethyl 4-hydroxybenzoate (15.3 g) in N,N- 
dimethylfonnamide (150 mL) is added successively 2-dimethylammoethyl chloride 
hydrochloride (15.9 g) and potassium carbonate (43.2 g) and the mixture is stirred at 
1 10°C overnight. To the reaction mixture is added water and the mixture is extracted 
with ethyl acetate. The organic layer is washed successively with a saturated sodium 
hydrogencarbonate solution and water, dried over anhydrous sodium sulfate, and 
concentrated in vacuo. The resultant crude product is purified by flash column 
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chromatography on silica gel (Solvent; chloroform : methanol = 10 : 1) to give ethyl 4- 
[2-(dimemylammo)ethoxy]benzoate (14.1 g, yield; 65 %) as a brown oil. MS (APCI) 
m/z: 238 [M+H] + 

(2) To the compound obtained in the above step (1) (14.1 g) is added cone, 
hydrochloric acid (40 mL) and water (100 mL) and the mixture is refluxed overnight 
The reaction mixture is concentrated in vacuo and the resultant crystals is washed with 
methanol/ether to give 4-[2<dimemylamino)ethoxy]benzoic acid hydrochloride (14.1 g, 
yield; 56 %) as a brown powder. MS (APCI) m/z: 210 [M+H] + 
Reference Example 79 

The corresponding materials are treated in the same manner as described in 
Reference Example 78 to give the compounds as shown in the following Table 36. 

Table 36 



RO-^V- C0 2 H 


Ref.Ex.Nos. 


R 


Physicochemicai properties etc. 


79 




pale yellow amorphous powder 
MS (APCI) 250 [M+H] 



Me: methyl group 



Reference Example 80 

(1) Thionyl chloride (1.33 mL) is added dropwise to methanol (30 mL) under 
ice-cooling and the solution is stirred for 10 minutes. To the solution is added 4- 
hydroxycinnamic acid (3.0 g) and the mixture is stirred at room temperature for 4 days. 
The reaction mixture is concentrated and the residue is diluted with ethyl acetate (50 
mL), washed successively with a saturated sodium hydrogencarbonate solution and 
saturated brine, dried over anhydrous sodium sulfate, and concentrated in vacuo. The 
residue is re-crystallized from ethyl acetate/n-hexane to methyl 4-hydroxycinnamate 
(2.86 g, yield; 88 %) as pale yellow crystals. 

M.p. 136.5 -137°C 

(2) To a solution of the compound obtained in the above step (1) (1.53 g) in 
N,N-dimethylformamide (25 mL) is added successively 3-cMoropropyld^emylamine 
hydrochloride (1.69 g), potassium carbonate (3.12 g), and tetrabutylammonium iodide 
(105 mg). The mixture is stirred at 80°C for 17 hours. After cooling, to the reaction 
mixture is added water (100 mL) and the mixture is extracted with ethyl acetate (150 
mL x 2). The organic layer is separated, washed successively with water (150 mL, x 
2) and saturated brine, dried over anhydrous sodium sulfate, and concentrated in vacuo 
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to give methyl trans-3-[4-[3-(d^e%laniino)propyloxy]phenyl]acrylate (2.07 g, yield; 
92 %) as a pale yellow oil. MS (APCI) m/z: 264 [M+H] + 

(3) To a solution of the compound obtained in the above step (2) (2.07 g) in 
methanol (15 mL) is added IN sodium hydroxide solution (15 mL) and the mixture is 
5 stirred at room temperature for 1 5 hours. The reaction mixture is concentrated and the 
residue is neutralized (pH 7) with IN HC1 and thereto is added methanol. The mixture 
is stirred and the precipitated crystals are collected to give trans-3-[4-[3-(dimethyl- 
amino)propyloxy]phenyl]acrylic acid (1.93 g, yield; 98 %) as colorless crystals. M.p. 

191 - 193°C 
10 Reference Example 8 1 

(1) To a solution of methyl 4<aminomethyl)benzoate (5.08 g) in methylene 
chloride (30 mL) is added di-tert-butyl dicarbonate (6.4 g) under ice-cooling and the 
mixture is stirred at room temperature for 24 hours. The reaction mixture is diluted 
with methylene chloride (20 mL) and thereto is added water (40 mL). After stirring, 

15 the organic layer is separated and concentrated to give methyl 4-[N-(tert-butoxy- 
caAonyl)aminomethyl]benzoate. 

(2) To a solution of the compound obtained in the above step (1) (1.5 g) in 
tetrahydromran (15 mL) and thereto is added sodium hydride (60 % dispersion in 
mineral oil, 407 mg) under ice-cooling. The mixture is stirred at room temperature for 

20 30 minutes. To the reaction mixture is added dropwise ethyl iodide (2.26 mL) under 
ice-cooling and the mixture is stirred at 60°C for 1 hour. After cooling to room 
temperature, the reaction mixture is diluted with ethyl acetate (10 mL) and thereto is 
added water. After standing, the organic layer is separated and concentrated. The 
resultant product is purified by flash column chromatography on NH-silica gel (Solvent; 

25 n-hexane : ethyl acetate = 20 : 1) to give methyl 4-[[N-ethyl-N-(tert-butoxycarbonyl)]- 
aminomethyl]benzoate (929 mg, yield; 56 %) as an amorphous powder. MS (APCI) 
m/z: 294 [M+H] + 
Reference Example 82 

(1) To a solution of 4-hydroxybenzaldehyde (610 mg) in N,N-dimethyl- 

30 formamide (20 mL) is added successively 2-dimethylaminoethyl chloride hydrochloride 
(1.08 g) and potassium carbonate (2.0 g), and the mixture is stirred at room temperature 
for 1 8 hours. To the reaction mixture is added ethyl acetate, and the mixture is washed 
with water and saturated brine and dried over anhydrous sodium sulfate. The resultant 
crude product is purified by column chromatography in silica gel (Solvent; chloroform : 

35 methanol = 20 : 1 -»• 10 : 1) to give 4-[2-(dimemylamino)- ethoxyjbenzaldehyde (640 
mg, yield; 66 %) as a pale yellow oil. MS (APCI) m/z: 194 [M+H] + 
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(2) To a solution of tert-butyl dimelhylphosphonoacetate (807 mg) in 
tetrahydrofuran (20 mL) is added sodium hydride (60 % dispersion in mineral oil, 144 
mg) under ice-cooling and the mixture is stirred for 30 minutes. To the reaction 
mixture is added a solution of the compound obtained in the above step (1) (580 mg) in 
tetrahydrofuran (1 0 mL) and the mixture is stirred at room temperature for 1 hour. To 
the reaction mixture is added ice-water. The mixture is extracted with ethyl acetate 
and the organic layer is washed with saturated brine and dried over anhydrous sodium 
sulfate. The resultant crude product is purified by column chromatography on silica 
gel (Solvent; chloroform : methanol = 20 : 1) to give tert-butyl trans-3-[4-[2- 
(dimemylamino)ethoxy]phenyl]acrylate (920 mg, yield; quantitative) as colorless 
crystals. MS (APCI) m/z: 292 [M+H] + 

(3) A solution of the compound obtained in the above step (2) (880 mg) in 4N 
HCl-dioxane (1 0 mL) is stirred at room temperature for 6 hours. The reaction mixture 
is diluted with diethylether, and the precipitated crystals are collected by filtration and 
washed with diethylether to give tram-3-[4-[2-(dime%lamino)ethoxy]phenyl]acryhc 
acid hydrochloride (750 mg, yield; 91 %) as colorless crystals. MS (APCI) m/z: 236 
[M+H] + 

Reference Example 83 

(1) Thionyl chloride (8.7 mL) is added dropwise to methanol (90 mL) at -30°C 
under argon gas atmosphere over a period of 1 5 minutes and a mixture is stirred at - 
20°C for 30 minutes. To the mixture is added 3-amino-4-methoxybenzoic acid (5.0 g) 
and the solution is stirred at the same temperature for 15 minutes and at room 
temperature for 3 days. The reaction mixture is concentrated in vacuo and the 
resultant crystals are washed with methanol/ether to give methyl 3-amino-4- 
methoxybenzoate hydrochloride (6.25 g, yield; 96 %) as colorless crystals. M.p. 213 - 

21 5°C, MS (APCI) m/z: 1 82 [M+H] + 

(2) To a suspension of the compound obtained in the above step (1) (1.08 g) in 
tetrahydrofuran (10 mL) is added pyridine (2.4 mL) and methanesulfonyl chloride (0.56 
mL) and the mixture is stirred at room temperature for 30 minutes. To the reaction 
mixture is added water and the mixture is stirred. The mixture is extracted with ethyl 
acetate. The extract is treated by column chromatography on diatomite and 
concentrated in vacuo. The resultant residue is recrystallized from ether/hexane to 
give methyl 3-meuianesulfonylamino-4-methoxybenzoate (1.08 g, yield; 69 %) as 

crystals. MS (APCI) m/z: 258 [M+H] + 

(3) A solution of the compound obtained in the above step (2) (260 mg), 
potassium carbonate (222 mg), and 2-chloroethyldiethylamine hydrochloride (414 mg) 
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in dimethylsulfoxide (2 mL) is vigorously stirred. To the reaction mixture is added 
water. After stirring, the mixture is extracted with ethyl acetate. The extract is 
washed with saturated brine, filtered through NH-silica gel column and concentrated in 
vacuo. The resultant residue is purified by flash column chromatography on NH-silica 
gel (Hi-flash column, Solvent; chloroform : methanol = 1 : 0 -> 95 : 5) and treated with 
HCl/ethyl acetate to 3-[N- [2-(dietbyl amino)ethyl] -N-(methanesulfonyl)amino] -4- 
methoxybenzoate hydrochloride (228 mg, yield; 93 %) as colorless resin. MS (APC1) 

m/z: 359 [M+H] + 
Reference Example 84 

(1) To a solution of vanilin (76.1 g) in N^J-dimethylformamide (500 mL) is 
added successively 4-(2-chloroethyl)morpholine hydrochloride (130 g), sodium iodide 
(7.5 g), and potassium carbonate (207 g). The mixture is stirred at 80°C for 15 hours. 
The reaction mixture is concentrated in vacuo. The residue is diluted with ethyl 
acetate, washed with saturated brine, dried over anhydrous sodium sulfate, and 
concentrated in vacuo. To the residue is added diisopropyl ether and the resultant 
crystals are collected by filtration to give 3-methoxy-4-(2-morpholinoethoxy)- 
benzaldehyde (112.6 g, yield; 85 %) as orange crystals. MS (APCI) m/z: 266 [M+H] + 

(2) To a solution of triethyl phosphonoacetate (37.0 g) in tetrahydrofuran (150 
mL) is added sodium hydride (60 % dispersion in mineral oil, 6.4 g) with ice cooling 
and the mixture is stirred for 0.5 hour. To the mixture is added dropwise a solution of 
the compound obtained in the above step (1) (40.0 g) in tetrahydrofuan (140 mL) under 
ice-cooling and the mixture stirred at the same temperature for 2 hours. The reaction 
mixture is diluted with ethyl acetate (500 mL), washed with saturated brine, dried over 
anhydrous sodium sulfate, and concentrated in vacuo. To the precipitated product is 
added diisopropyl ether and the resultant crystals are collected by filtration to give ethyl 
trans-3-[3-methoxy-4-(2-morpholinoethoxy)phenyl]acrylate (46.2 g, yield; 91 %) as 

orange crystals. MS (APCI) m/z: 336 [M+H] + 

(3) To a solution of the compound obtained in the above step (2) (43.3 g) in 
methanol (250 mL) is added 2N sodium hydroxide solution (100 mL) and the mixture is 
stirred at room temperature overnight. The reaction mixture is concentrated in vacuo 
and neutralized. The precipitated crystals are collected by filtration and dissolved in 
ethanol. The insoluble materials are removed by filtration and the resultant crystals 
are recrystaUized to give trans-3-[3-methoxy-4-(2-morpholinoethoxy)phenyl]acryHc 
acid (34.8 g, yield; 88 %) as yellow crystals. MS (APCI) m/z: 308 [M+H] + 
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Reference Example 85 

(1) To methanol (1500 mL) is added dropwise thionyl chloride (254 mL) at - 
30°C over a period of one hour and the mixture is stirred at room temperature for 0.5 
hour. To the mixture is added trans-cyclohexane-l,4-dicarhoxylic acid (500.0 g) and 
the mixture is stirred at room temperature for 17 hours. The reaction mixture is 
concentrated in vacuo and the residue is diluted with chloroform, washed with a 
saturated sodium hydrogencarbonate solution and saturated brine, dried over anhydrous 
sodium sulfate and concentrated in vacuo. The residue is crystallized from n-hexane, 
collected by filtration, and dried to give dimethyl trans-cyclohexane-l,4-dicarboxylate 
(545.0 g). MS (APCI) m/z: 201 [M+H] + 

(2) To a solution of the compound obtained in the above step (1) (150.0 g) in 
tetrahydrofuran (1500 mL) is added dropwise a mixture of a solution of 28 % sodium 
methoxide-methanol (149 g) and water (13.2 g) under ice-cooling. The mixture is 
stirred at room temperature for 3.5 hours and thereto is added n-hexane (150 mL). The 
resultant precipitate is collected by filtration and added to a mixture of cone 
hydrochloric acid (50 mL), water (450 mL) and chloroform (1000 mL). The mixture 
is stirred at room temperature for 20 minutes. The chloroform layer is separated and 
the aqueous layer is extracted with chloroform. The organic layers are combined, 
dried over anhydrous sodium sulfate, and concentrated in vacuo. The residue is 
crystallized from n-hexane, collected by filtration, and dried to give mono-methyl trans- 
cyclohexane-l,4-dicarboxylate (106.0 g). MS (ESI) m/z: 185 [M-H]" 

(3) To a solution of the compound obtained in the above step (2) (100.0 g) in 
tert-butanol (1000 mL) is added diphenylphosphoryl azide (155 g) and triethylamine 
(78.6 mL). The mixture is stirred at 60°C for 1 hour and refluxed under heating for 17 
hours. After cooling, ice-cooled water is poured into the reaction mixture and the 
mixture is extracted with ethyl acetate. The organic layer is washed with a saturated 
sodium hydrogencarbonate solution and saturated brine, dried over anhydrous sodium 
sulfate, and concentrated in vacuo. The residue is dissolved in methanol (250 mL) and 
thereto is added water (750 mL). The mixture is stirred for 0.5 hour under ice-cooling. 
The resultant precipitate is collected by filtration, washed with water/methanol (3:1, 
1000 mL) and n-hexane, and dried over anhydrous sodium sulfate to give methyl trans- 
4-(tert-butoxycarbonylamino)cyclohexanecarboxylate (117.0 g). MS (APCI) m/z: 275 

[M+NHtf 

Reference Example 86 

(1) To a solution of the compound obtained in Reference Example 85 (234.0 g) 
in dioxane (500 mL) is added 4N HCl-dioxane (500 mL) and the mixture is stirred at 
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room temperature for 1 9 hours. The reaction mixture is concentrated in vacuo and the 
residue is suspended in diethyl ether. The precipitate is collected by filtration to give 
methyl trans-4-animocyclohexanecarboxylate hydrochloride (121.9 g). MS (APCI) 

m/z: 158 [M+H] + 

(2) To a solution of the compound obtained in the above step (1) (93.0 g) in 
methanol (1000 mL) is added 35 % formaldehyde solution (95.4 mL), sodium acetate 
(39.4 g) and 10 % palladium-carbon (10 g) and the mixture is stirred at room 
temperature under atmospheric pressure of hydrogen for 3.5 hours. The insoluble 
materials are removed through Celite and the filtrate is concentrated in vacuo. To the 
residue is added 20 % potassium carbonate solution (500 mL) and the mixture is 
extracted whh chloroform. The organic layer is dried over anhydrous sodium sulfate 
and potassium carbonate, and concentrated in vacuo. The residue is purified by 
column chromatography on NH-silica gel (Solvent; n-hexane : ethyl acetate = 2 : 1) to 
give methyl trans-4-(dimethylamino)cyclohexanecarboxylate (87.3 g). MS (APCI) 

m/z: 186 [M+H] + 

(3) To a solution of the compound obtained in the above step (2) (27.6 g) in 
dioxane (300 mL) and water (100 mL) is added 6N HC1 (50 mL) and the mixture is 
refluxed under heating for 4 hours. To the reaction mixture is added 6N HC1 (50 mL) 
and the mixture is further refluxed for 1 hour. The reaction mixture is concentrated in 
vacuo and the residue is subjected to azeotropic distillation with toluene. The residue 
is suspended in diisopropyl ether and the resultant precipitate is collected by filtration, 
washed with diisopropyl ether, and dried to give tram-4<dimethylamino)cyclohexane- 
carboxylic acid (27.5 g). MS (APCI) m/z: 1 72 [M+H] + 

Reference Example 87 

(1) A suspension of the compound obtained in Reference Example 86(1) (10 g), 
1,4-diiodobuthane (19.2 g), and sodium carbonate (16.4 g) in tetrahydrofuran (300 mL) 
and N,N-dimethylacetamide (60 mL) is stirred at 70°C for 20 hours. The reaction 
mixture is concentrated in vacuo and the residue is dissolved in ethyl acetate/water. 
The organic layer is separated, washed with water and saturated brine, dried over 
anhydrous sodium sulfate, and concentrated in vacuo. The residue is purified by 
column chromatography on NH-silica gel (Solvent; ethyl acetate : n-hexane = 1 : 5) to 
give methyl tram-4-(l-pyrroUdinyl)cyclohexanecarboxylate (10.9 g). MS (APCI) m/z: 

212 [M+H] + 

(2) To a solution of the compound obtained in the above step (1) (10.9 g) in 
dioxane (150 mL) is added 2N aqueous HC1 (80 mL) and the mixture is stirred at 110°C 
for 3 hours while evaporating to remove methanol. The reaction mixture is 
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concentrated in vacuo. The residue is triturated with diethyl ether and collected by 
filtration to give trans-4-(l-pyrrolidinyl)cyclohexanecarboxylic acid hydrochloride (11.1 
g). MS (APCI) m/z: 198 [M+H] + 

Reference Example 88 

(1) A suspension of the compound obtained in Reference Example 86(1) (47.5 
g), bis(2-chloroethyl) ether (34.5 mL), sodium carbonate (77.9 g), and sodium iodide 
(88 g) in tetrahydrofuran (1400 mL) and N,N-dimethylacetamide (280 mL) is refluxed 
for 18 hours. To the reaction mixture is added bis(2-chloroethyl)ether (23 mL) and 
sodium iodide (22 g) and the mixture is refluxed for 6 hours. The reaction mixture is 
concentrated in vacuo and the residue is dissolved in ethyl acetate/water. The organic 
layer is separated, washed with water and saturated brine, dried over anhydrous sodium 
sulfate, and concentrated in vacuo. The residue is purified by column chromatography 
on NH-silica gel (Solvent; ethyl acetate : n-hexane - l:30-*l:5-»l:3)to give 
methyl trans-4-morpholinocyclohexanecarboxylate (53.9 g). MS (APCI) m/z: 228 

[M+H] + 

(2) To a solution of the compound obtained in the above step (1) (53.8 g) in 
dioxane (750 mL) is added 2N aqueous HC1 (400 mL) and the mixture is stirred at 
110°C for 4 hours while evaporating to remove methanol. The reaction mixture is 
concentrated in vacuo. The residue is suspended in diethyl ether and collected by 
filtration to give trans-4-morpholinocyclohexanecarboxylic acid hydrochloride (54.8 g). 
MS (APCI) m/z: 214 [M+H] + 

Reference Example 89 

(1) To a suspension of trans-4-(aminomethyl)cyclohexanecarboxyUc acid (6.29 

g) in methanol (32 mL) is added dropwise thionyl chloride (6 mL) under ice-cooling 
and the mixture is stirred at room temperature overnight. The reaction mixture is 
concentrated in vacuo to give methyl trans-4-(aminomethyl)cyclohexanecarboxylate 
hydrochloride (8.69 g). MS (APCI) m/z: 172 [M+H] + 

(2) To a suspension of the compound obtained in the above step (1) (8.69 g) in 
dichloromethane (400 mL) is added triethylamine (11.2 mL). After stirring at room 
temperature for a few minutes, to the reaction mixture is added 35 % formaldehyde 
solution (15.9 mL) and sodium triacetoxyborohydride (25.43 g), and then the mixture is 
stirred at room temperature for 2 hours. To the reaction mixture is added a saturated 
sodium hydrogencarbonate solution and the mixture is extracted with chloroform. The 
organic layer is washed with water and saturated brine, dried over anhydrous sodium 
sulfate, and concentrated in vacuo to give methyl lrans-4-(d^e%laminomethyl)- 
cyclohexanecarboxylate (7.42 g). MS (APCI) m/z: 200 [M+H] + 
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(3) To a solution of the compound obtained in the above step (2) (7.41 g) in 
dioxane (140 mL) is added 2N aqueous HC1 (70 mL), and the mixture is refluxed under 
heating for 3 hours. After cooling, the reaction mixture is concentrated in vacuo. 
The residue is subjected to azeotropic distillation with toluene and dried to give trans-4- 
5 (dime%laminomethyl)cyclohexanecarboxylic acid hydrochloride (8.45 g) as an 
amorphous powder. MS (APC1) m/z: 186 [M+H] + 
Reference Example 90 

(1) To a suspension of sodium hydride (60 % dispersion in mineral oil, 33.6 g) 
in tetrahydrofuran (600 mL) is added dropwise a solution of triethyl phosphonoacetate 

10 (188.4 g) in tetrahydrofuran (100 mL) under ice-cooling. The mixture is stirred at the 
same temperature for 0.5 hour and thereto is added dropwise a solution of pyridine 4- 
carboxaldehyde (75.00 g) in tetrahydrofuran (100 mL). The mixture is stirred for 1 
hour. To the reaction mixture is added ice water (1000 mL) and the mixture is 
extracted with ethyl acetate. The organic layer is washed with water, a saturated 

15 sodium hydrogencarbonate solution and saturated brine, dried over anhydrous sodium 
sulfate and concentrated in vacuo. The residue is suspended in a small amount of 
diisopropyl ether under ice-cooling. The resultant precipitates are collected by 
filtration, washed with diisopropylether, and n-hexane and dried to give ethyl 3-(4- 
pyridyl)acrylate (77.53 g). MS (APCI) m/z: 178 [M+H] + 

20 (2) To a solution of the compound obtained in the above step (1) (28.00 g) in 

acetic acid (280 mL) is added platinum oxide (1.80 g), and the mixture is stirred at room 
temperature under hydrogen gas atmosphere for 24 hours. The reaction mixture is 
filtered to remove insoluble materials and the filtrate is concentrated in vacuo. The 
resultant residue is dissolved in dioxane (200 mL) and thereto is added 4N HCl-dioxane 

25 (200 mL). The mixture is concentrated in vacuo and the residue is suspended in 
diethyl ether/diisopropylether. The resultant precipitates are collected by filtration, 
washed with diisopropylether, and dried to give ethyl 3-(4-piperidyl)propionate 
hydrochloride (33.50 g). MS (APCI) m/z: 1 86 [M+H] + 
Reference Example 91 

30 To a solution of ethyl (4-pyridyl)acetate (50.00 g) in acetic acid (500 mL) is 

added platinum oxide (3.44 g), and the mixture is shaken at room temperature under 
hydrogen gas atmosphere for 20 hours. The reaction mixture is filtered to remove 
insoluble materials and the filtrate is concentrated in vacuo. The resultant residue is 
dissolved in dioxane (200 mL) and thereto is added 4N HCl-dioxane (400 mL). The 

35 mixture is concentrated in vacuo and the residue is suspended in diethyl 
ether/diisopropylether. The resultant precipitate is collected by filtration, washed with 
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diisopropylether and dried to give ethyl (4-piperidyl)acetate hydrochloride (61.80 g). 
MS (APCI) m/z: 172 [M+H] + 
Reference Example 92 

(1) To a solution of the compound obtained in Reference Example 90 (70.83 g) 
in ethanol (700 mL) is added 2-iodopropane (38.2 mL) and potassium carbonate (132.3 
g), and the mixture is refluxed under heating for 6 hours. The reaction mixture is 
filtered to remove insoluble materials and the filtrate is concentrated in vacuo. The 
residue is diluted with ethyl acetate (800 mL), washed with water and saturated brine, 
dried over anhydrous sodium sulfate, and concentrated in vacuo. The residue is 
purified by column chromatography on NH-silica gel (Solvent; n-hexane : ethyl acetate 
= 20 : 1 9 : 1) to give ethyl 3-(l-isopropylpiperidin-4-yl)propionate (57.13 g). MS 

(APCI) m/z: 228 [M+H] + 

(2) To a solution of the compound obtained in the above step (1) (57.12 g) in 
dioxane (1200 mL) is added 2N HC1 (600 mL) and the mixture is refluxed under 
heating for 3 hours. The reaction mixture is concentrated in vacuo and subjected to 
azeotropic distillation with dioxane. The resultant residue is triturated with diethyl 
ether/diisopropylether (1:1, 500 mL). The precipitates are collected by filtration, 
washed with diisopropylether and dried to give 3-(isopropylpiperidin-4-yl)propionic 
acid hydrochloride (55.3 6 g). MS (APCI) m/z: 200 [M+Hf 

Reference Examples 93 to 94 

The corresponding materials are treated in the same manner as described in 
Reference Example 92(1) and (2) to give the compounds as shown in the following 
Table 37. 



Table 37 



CH 3 

HaC^N^j O 

^^Y^OR' 


Ref.Ex.Nos. 


-Y-COO-R' 


Physicochemical properties etc. 


93 


(1) 


-CH 2 COOC 2 H 5 


MS (APCI) 214[M+H]+ 


(2) 


-CH2COOH 


hydrochloride 
MS (APCI) 200rM+H]+ 


94 


(1) 


-COOC2H5 


MS (APCI) 186[M+H]+ 


(2) 


-COOH 


hydrochloride 
MS (APCI) 172[M+H]+ 
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Reference Example 95 

(1) A suspension of the compound obtained in Reference Example 91 (5.00 g), 
4-chloropyridine hydrochloride (3.62 g), and triethylamine (10.01 mL) in xylene (130 
mL) is refluxed under heating for 20 hours. After cooling, the reaction mixture is 

5 filtered to remove insoluble materials and the filtrate is concentrated in vacuo. The 
residue is diluted with chloroform, washed with water, dried over anhydrous sodium 
sulfate, and concentrated in vacuo. The residue is purified by column chromatography 
on NH-silica gel (Solvent; chloroform : ethyl acetate = 4 : 1) to give ethyl [l-(4- 
pyridyl)piperidin-4-yl]acetate (4.15 g). MS (APCI) m/z: 249 [M+H] + 

10 (2) To a solution of the compound obtained in the above step (1) (4.15 g) in 

dioxane (200 mL) is added IN aqueous HC1 (70 mL), and the mixture is refluxed under 
heating for 4 hours. The reaction mixture is concentrated in vacuo and the residue is 
lyophilized to give [l-(4-pyridyl)piperidin-4-yl]acetic acid hydrochloride (3.90 g). MS 
(APCI) m/z: 221 [M+H] + 

15 Reference Example 96 

(1) A mixture of ethyl isonipecotate (1.57 g), propionaldehyde (1.0 g), and 
10 % palladium-carbon (500 mg) in methanol (20 mL) is vigorously stirred at room 
temperature under hydrogen gas atmosphere for 2 hours. After substituting the argon 
gas for hydrogen, the palladium-carbon is collected by filtration and washed with 

20 methanol (100 mL). The washing and the filtrate are combined and concentrated in 
vacuo. The residue is dissolved in ethanol (20 mL) and thereto is added 4N HC1- 
dioxane (20 mL). The mixture is concentrated in vacuo and the residue is crystallized 
from ethanol/ether to give ethyl l-propylpiperidin-4-carboxylate hydrochloride (1.81 g, 
yield; 77 %) as colorless crystals. M.p. 114 - 117°C 

25 (2) A mixture of the compound obtained in the above step (1) (1.79 g) and 

cone, hydrochloric acid (20 mL) is refluxed under heating for 2 hours. After cooling, 
the reaction mixture is concentrated in vacuo and ether is added to the residue. The 
mixture is stirred and the supernatant is separated. The ether layer of the supernatant 
is removed and the residue is crystallized from ethanol/ether to give 1-propylpiperidin- 

30 4-carboxylic acid hydrochloride (1 . 1 1 g, yield; 70 %) as colorless crystals. M.p. 222 - 
224°C 

Reference Example 97 

To a solution of 4-[[2-(dime%lammo)e1h.yl]amino]benzaldehyde (300 mg) in 

methylene chloride (4 mL) is added 2-methoxyethyl chloroformate (234 uL) and thereto 

35 is added dropwise pyridine (252 uL) under ice-cooling. The mixture is stirred at 50°C 

for 2 days. The reaction mixture is diluted with chloroform (5 mL) and thereto is 
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added a saturated sodium hydrogencarbonate solution (10 mL). After stirring, the 
organic layer is separated and concentrated. The residue is purified by column 
chromatography on silica gel (Solvent; chloroform : methanol = 100 : 0 -* 90 : 10) to 
give 4-I>f-[(2-memoxyemoxy)carbonyl]-N-[2Kdimemylamino)ethyl] amino]benz- 
aldehyde (290 mg, yield; 63 %) as an amorphous powder. MS (APCI) m/z: 294 
[M+H] + 

Reference Example 98 

A solution of mono-methyl terephthaloyl chloride (500 mg), N,N- 
dimemylemylenediamine (178 mg) and diisoprpylethylamine (650 mg) in methylene 
chloride (5.0 mL) is stirred at room temperature overnight. The reaction mixture is 
diluted with ethyl acetate and thereto is added a saturated sodium hydrogencarbonate 
solution. After stirring, the organic layer is separated and concentrated in vacuo. The 
residue is purified by flash column chromatography on NH-silica gel (Solvent; n- 
hexane : ethyl acetate = 9 : 1) to give methyl 4-[[[2-(dimemylamino)- 
e%l]amino]carbonyl]benzoate (355 mg, yield; 70 %) as yellow crystals. MS (APCI) 

m/z: 251 [M+H] + 
Reference Example 99 

Under argon gas atmosphere, hthium aluminum hydride (1.19 g) is suspended 
in tetrahydrofuran (50 mL) and thereto is added dropwise a solution of ethyl (1- 
isopropylpiperidin-4-yl)acetate (compound obtained in Reference Example 93(1), 6.43 
g) in tetrahydrofuran (50 mL) over a period of 15 minutes under ice-cooling. The 
mixture is stirred at room temperature for 1 .5 hours. To the reaction mixture is added 
successively water (1.2 mL), 2N sodium hydroxide solution (2.4 mL), and water (2.4 
mL) under ice-cooling. The mixture is stirred at room temperature for 2 hours. After 
addition of magnesium sulfate, the reaction mixture is stirred for 10 minutes and 
filtered. The filtrate is concentrated in vacuo and the residue is purified by flash 
column chromatography on NH-silica gel (Solvent; n-hexane : ethyl acetate = 1 : 1) to 
give 2-(l-isopropylpiperidin-4-yl)ethanol (5.09 g, yield; 99 %) as a colorless oil. MS 
(APCI) m/z: 172 [M+H] + 
Reference Example 1 00 

Under argon gas atmosphere, lithium duminum hydride (3.29 g) is suspended 
in tetrahydrofuran (160 mL) and thereto is added ethyl l-isopropylpiperidin-4- 
carboxylate (compound obtained in Reference Example 94(1), 5.00 g) under ice- 
cooling. The mixture is stirred at room temperature for 14 hours. To the reaction 
mixture is added successively water (3.3 mL), 2N sodium hydroxide solution (6.6 mL) 
and water (6.6 mL) under ice-cooling. The mixture is stirred at room temperature for 1 
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hour. After addition of magnesium sulfate, the reaction mixture is stirred for 10 
minutes and filtered. The filtrate is concentrated in vacuo and the residue is purified 
by flash column chromatography on NH-silica gel (Solvent; n-hexane : ethyl acetate = 
1 : 1) to give (l-isopropylpiperidin-4-yl)methanol (3.75 g, yield; 99 %) as a colorless 
oil. MS (APCI) m/z: 1 58 [M+H] + 
Reference Example 101 

To a solution of l-me%l-2-imidazolecarboxaldehyde (10 g) in a mixture of 
ethanol (80 mL) and tatrahydrofuran (80 mL) is added sodium borohydride (4.2 g) 
under ice-cooling and the mixture is stirred at room temperature for 2 hours. The 
reaction mixture is concentrated in vacuo and the residue is dissolved in chloroform, 
washed with a saturated sodium hydrogencarbonate solution, dried over anhydrous 
sodium sulfate, and concentrated in vacuo. To the residue is added diisopropylether 
and the resultant crystals are collected by filtration to give (l-memyl-lH-imidazole-2- 
yl)methanol (9.9 g, yield; 98 %) as colorless crystals. MS (APCI) m/z: 113 [M+H] + 

Reference Example 102 

(1) To a solution of methyl 4-[[(tert-butoxycarbonyl)amino]methyl]benzoate 

(compound obtained in Reference Example 81(1), 2.0 g) in tetrahydrofuran (20 mL) is 
added sodium hydride (60 % dispersion in mineral oil, 0.9 g) under ice-cooling. The 
mixture is stirred at Toom temperature for 30 minutes and then to the reaction mixture is 
added dropwise methyl iodide (2.3 mL). The mixture is stirred at room temperature 
for 3 hours. The reaction mixture is diluted with ethyl acetate, washed with water, and 
concentrated in vacuo to give methyl 4-[[N-memyl-N-(tert-butoxycarbonyl)amino]- 
methyl]benzoate (1 .9 g, yield; 94 %) as a yellow oil. MS (APCI) m/z: 280 [M+H] + 

(2) To a solution of the compound obtained in the above step (1) (1.5 g) in 
methanol (5.0 mL) is added 4N HCl-dioxane (10.0 mL) and the mixture is stirred at 
room temperature for 1 hour. The reaction mixture is diluted with ether and the 
precipitated crystals are collected by filtration to give methyl 4-[(memylamino)- 
methyl]benzoate (0.89 g, yield; 78 %) as colorless crystals. MS (APCI) m/z: 180 
[M+H] + 

(3) A suspension of the compound obtained in the above step (2) (100 mg), 2- 
(diethylamino)ethyl chloride hydrochloride (160 mg), and potassium carbonate (260 
mg) in N,N-dimethylformamide (3.0 mL) is stirred at 80°C for 3 hours. The reaction 
mixture is diluted with water and extracted with ethyl acetate. The extract is 
concentrated in vacuo and the residue is purified by column chromatography on silica 
gel (Solvent; chloroform : methanol = 10 : 1) to give methyl 4-[[N-methyl-N-[[2- 
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(die%lamino)ethoxy]carbonyl]amino]methyl]benzoate (94 mg, yield; 64 %) as a 
yellow oil. MS (APCI) m/z: 323 [M+BQ + 
Reference Example 103 

(1) To a solution of methyl 5-aminofuran-2-carboxylate (1.0 g) and pyridine 
5 (1.2 mL) in methylene chloride (6.0 mL) is added dropwise cyclopropanecarbonyl 

chloride (0.78 mL) under ice-cooling and the mixture is stirred at room temperature for 
2 hours. To the reaction mixture is added a saturated sodium hydrogencarbonate 
solution and the mixture is extracted with chloroform. The extract is dried over 
anhydrous sodium sulfate and concentrated in vacuo. The residue is purified by 
10 column chromatography on silica gel (Solvent; n-hexane : ethyl acetate = 3 : 1) to give 
methyl 5-[(cyclopropylcarbonyl)anuno]furan-2-carboxylate (0.82 g, yield; 56 %) as 
colorless crystals. MS (APCI) m/z: 2 1 0 [M+H] + 

(2) A suspension of the compound obtained in the above step (1) (200 mg), 2- 
(dmiethylamino)ethyl chloride hydrochloride (275 mg) and potassium carbonate (530 

15 mg) in N,N-dimemylformamide (3.0 mL) is stirred at 80°C for 3 hours. The reaction 
mixture is diluted with water and extracted with ethyl acetate. The extract is 
concentrated in vacuo and the residue is purified by column chromatography on silica 
gel (Solvent; chloroform : methanol = 10 : 1) to give methyl 5-[N-(cyclopropyl- 
carbonyl)-N-[2-(dime%lammo)e%l]animo]furan-2-carboxylate (196 mg, yield; 73 %) 

20 as a colorless oil. MS (APCI) m/z: 281 [M+EQ + 

Reference Example 104 

(1) To a solution of 2-nitorthiophen-4-carboxylic acid (10 g) in ethanol (50 mL) 
is added thionyl chloride (5.0 mL) under ice-cooling and the mixture is stirred at room 
temperature overnight. The reaction mixture is concentrated in vacuo and to the 

25 residue is added a saturated sodium hydrogencarbonate solution. The mixture is 
extracted with ethyl acetate and the extract is dried over anhydrous sodium sulfate and 
concentrated in vacuo. To the residue is added iron powder (16 g), ammonium 
chloride (16g), ethanol (100 mL) and water (100 mL) and the mixture is refluxed under 
heating for 2 hours. The reaction mixture is diluted with ethyl acetate and filtered to 

30 remove insoluble materials. The filtrate is washed with a saturated sodium 
hydrogencarbonate solution and saturated brine, dried over anhydrous sodium sulfate 
and concentrated in vacuo to give ethyl 5-ammotbiophen-3-carboxylate (6.34 g, yield; 
65 %) as a brown oil. MS (APCI) m/z: 1 72 \M+H\ + 

(2) A solution of the compound obtained in the above step (1) (5.62 g), di-tert- 
35 butyl dicarbonate (15.8 g), pyridine (6.4 mL), and 4-(dimethylamino)pyridine (0.4 g) in 

methylene chloride (50 mL) is stirred at room temperature for 3 hours. The reaction 
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mixture is washed with water, dried over anhydrous sodium sulfate, and concentrated in 
vacuo. To the residue is added cesium carbonate (22 g) and ethanol (50 mL), and the 
mixture is stirred at 80°C overnight. The reaction mixture is filtered to remove 
insoluble materials and the filtrate is diluted with water. The resultant crystals are 
collected by filtration to give ethyl 5-[(tert-butoxycarbonyl)amino]thiophen-3- 
carboxylate (6.07 g, yield; 68 %)as brown crystals. MS (APCI) m/z: 272 [M+H] + 

(3) A suspension of the compound obtained in the above step (2) (1 .5 g), 2- 
(dimemylamino)ethyl chloride hydrochloride (1.5 g), and potassium carbonate (3.0 g) in 
N,N-dimethylfromamide (15 mL) is stirred at 80°C for 3 hours. The reaction mixture 
is diluted with water and extracted with ethyl acetate. The extract is concentrated in 
vacuo and the residue is purified by column chromatography on silica gel (Solvent; 
chloroform : methanol - 50 : 1) to give ethyl 5-[N-(tert-butoxycarbonyl)-N-[2- 
(dimemylammo)emyl]ainmo]1biophen-3-carboxylate (1.53 g, yield; 81 %) as a brown 

oil. MS (APCI) m/z: 343 [M+H] + 

(4) To the compound obtained in the above step (3) is added methanol (5.0 mL) 
and 4N HCl-dioxane (10.0 mL), and the mixture is stirred at room temperature for 3 
hours. The reaction mixture is concentrated in vacuo, neutralized with a saturated 
sodium hydrogencarbonate solution, and extracted with chloroform. The extract is 
dried over anhydrous sodium sulfate and concentrated in vacuo. The residue is 
purified by column chromatography on silica gel (Solvent; chloroform : methanol = 10 : 
1) to give ethyl 5-[[2<dimemylammo)e%l]ammo]thiophen-3-carboxylate (0.75 g, 
yield; 56 %) as a brown oil. MS (APCI) m/z: 243 [M+H] + 

(5) To a solution of the compound obtained in the above step (4) (50 mg) and 
pyridine (33 mg) in methylene chloride is added dropwise acetyl chloride (24 mg) under 
ice-cooling and the mixture is stirred at room temperature overnight. To the reaction 
mixture is added a saturated sodium hydrogencarbonate solution and the mixture is 
extracted with chloroform. The extract is dried over anhydrous sodium sulfate and 
concentrated in vacuo. The residue is purified by column chromatography on silica 
gel (Solvent; n-hexane : ethyl acetate =1:1) to give ethyl 5-[N-acetyl-N-[2-(dimethyl- 
ammo)e%l]amino]thiophen-3-carboxylate (46 mg, yield; 79 %) as a yellow oil. MS 

(APCI) m/z: 285 [M+H] + 
Reference Example 105 

A solution of the compound obtained in Reference Example 104(4) (50 mg) 
and n-butyl isocyanate (31 mg) in chloroform (3 mL) is stirred at 60°C overnight. To 
the reaction mixture is added a saturated sodium hydrogencarbonate solution and 
extracted with chloroform. The extract is dried over anhydrous sodium sulfate and 
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concentrated in vacuo. The residue is purified by column chromatography on silica 
gel (Solvent; n-hexane : ethyl acetate = 1 : 1) to give ethyl 5-[N-(butylcarbamoyl)-N-[2- 
(dimemylammo)emyl]ammo]thiophen-3-carboxylate (58 mg, yield; 82 %) as a yellow 
oil. MS (APCI) m/z: 342 [M+H] + 

5 Reference Example 106 

To 5-(ethoxycarbonyl)thiophen-2-carboxylic acid (250 mg) is added 

successively methylene chloride (3.0 mL), N,N-dime%lemylenediamine (100 mg), 1- 
hydroxybenzotriazole (205 mg), triethylamine (610 mg), and l-ethyl-3-(3- 
dimemylaminopropyl)carbodiimide hydrochloride (290 mg). The mixture is stirred at 
10 room temperature overnight. The reaction mixture is diluted with chloroform and 
thereto is added a saturated sodium hydrogencarbonate solution. After stirring, the 
organic layer is separated and concentrated in vacuo. The residue is purified by flash 
column chromatography on NH-silica gel (Solvent; ethyl acetate) to give ethyl 5-[[[2- 
(dimemylammo)ethyl]amino]carbonyl]thiophen-2-carboxylate (160 mg, yield; 53 %) as 

15 brown crystals. MS (APCI) m/z: 271 [M+H] + 
Reference Example 107 

(1) A mixture of tert-butyl 4-fluordbenzoate (2.14 g) and l-(2-amino- 
ethyl)pyrrolidine (1 mL) is stirred at 120°C for one day. After cooling, to the reaction 
mixture is added water and the mixture is extracted with ethyl acetate (x 2). The 

20 extract is concentrated by centrifugal concentrator and the residue is purified by flash 
column chromatography on NH-silica gel (Solvent; n-hexane : ethyl acetate = 8:1-* 
4 : 1) to give tert-butyl 4-[[2-(l-pyrrolidinyl)ethyl]amino]benzoate (1.62 g, yield; 51 %) 

as an oil. MS (APCI) m/z: 29 1 [M+H] + 

(2) To a solution of the compound obtained in the above step (1) (96 mg) and 
25 pyridine (67 uL) in chloroform (1 mL) is added acetyl chloride (47 uL) under ice- 
cooling and the mixture is stirred at room temperature for one day. The reaction 
mixture is diluted with chloroform and washed with a saturated sodium hydrogen- 
carbonate solution. The washing is extracted with chloroform (x 2), and the extracts 
are combined and concentrated by centrifugation. The residue is purified by flash 

30 column chromatography on NH-silica gel (Solvent; n-hexane : ethyl acetate = 4 : 1 -> 

2 : 3) to give tert-butyl 4-[N-acetyl-N-[2-(l-pyrroUd^yl)emyl]amino]benzoate (37 mg, 

yield; 33 %) as a colorless oil. MS (APCI) m/z: 333 [M+H] + 

Reference Example 108 

(1) To a solution of oxalyl chloride (2.0 mL) in dichloromethane (120 mL) is 
35 added dropwise a solution of dimethylsulfoxide (3.3 mL) in dichloromethane (15 mL) 

under cooling with dry ice-acetone bath and the mixture is stirred at the same 
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temperature for 10 minutes. To the reaction mixture is added dropwise a solution of 
the compound obtained in Reference Example 100 ((l-isopropylpiperidin-4- 
yl)methanol) (3.00 g) in dichloromethane (30 mL) over a period of 15 minutes. The 
mixture is stirred at the same temperature for 2 hours and thereto is added dropwise 
triethylamine (13.3 mL) over a period of 10 minutes. The mixture is stirred at room 
temperature for 1 hour, poured into a saturated sodium hydrogencarhonate solution and 
extracted with dichloromethane. The extract is concentrated in vacuo and the aqueous 
layer is extracted with ethyl acetate. The extract and the dichloromethane layer are 
combined, washed with water and saturated brine, dried over anhydrous sodium sulfate, 
and concentrated in vacuo to give crude l-isopropylpiperidin-4-carboxaldehyde (1.96 

g). MS (APCI) m/z: 156 [M+H] + 

(2) To a solution of triethyl phosphonoacetate (7.96 g) in tetrahydrofuran (50 
mL) is added portionwise sodium hydride (60 % dispersion in mineral oil, 1.45 g) under 
ice-cooling and the mixture is stirred at the same temperature for 20 minutes. To the 
mixture is added a solution of the compound obtained in the above step (1) (5.03 g) in 
tetrahydrofuran (25 mL). The mixture is stirred at the same temperature for 3 hours 
and diluted with diethyl ether. After addition of water, the reaction mixture is 
extracted with ethyl acetate. The organic layer is washed with water and saturated 
brine, dried over anhydrous sodium sulfate, and concentrated in vacuo. The residue is 
purified by flash column chromatography on NH-silica gel (Solvent; n-hexane : ethyl 
acetate = 9 : 1) to give ethyl 3-(l-isopropylpiperidin-4-yl)acrylate (6.87 g). MS 

(APCI) m/z: 226 [M+H] + 

(3) To a solution of the compound obtained in the above step (2) (1.01 g) in 
ethanol (20 mL) is added 2N sodium hydroxide solution (4.5 mL) and the mixture is 
stirred at room temperature for 24 hours. To the reaction mixture is added 2N HC1 (9 
mL) and the mixture is concentrated in vacuo. The residue is lyophilized to give 3-(l - 
isopropylpiperidin-4-yl)acrylic acid hydrochloride (1.43 g). MS (APCI) m/z: 198 

[M+H] + 

Reference Example 109 

A mixture of ethyl p-aminobenzoate (25.2 g), triethyl orthoformate (80 g) and 
trifluoroacetic acid (0.2 mL) is refluxed under heating for 3 hours. After cooling, the 
reaction mixture is concentrated in vacuo and the residue is subjected to azeotropic 
distillation with ethanol. The residue is suspended in ethanol (400 mL) and thereto is 
added sodium borohydride (23 g), and the mixture is refluxed under heating for 3 hours. 
After cooling, to the reaction mixture is added ethyl acetate and water. The mixture is 
stirred at room temperature for 1 day. The organic layer is separated, dried over 
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anhydrous sodium sulfate, and concentrated in vacuo. The residue is purified by flash 

column chromatography on silica gel (Solvent; n-hexane : ethyl acetate = 4 : 1) to give 

ethyl 4-(methylamino)benzoate (12.7 g, yield; 46 %) as a pale yellow amorphous 

powder. MS (APCI) m/z: 180 [M+H] + 

5 Reference Example 110 

To a suspension of trans-4-(aminomethyl)cyclohexanecarboxylic acid (8.35 g) 

in dioxane (100 mL) is added water (50 mL) and IN sodium hydroxide solution (50 
mL), and then added dropwise di-tert-butyl dicarbonate (12.7 g) under ice-cooling. 
The mixture is stirred at room temperature for 4 hours. The reaction mixture is 

10 concentrated in vacuo and the residue is diluted with ethyl acetate and thereto is added 
an aqueous citric acid solution to acidify the solution (pH 3 - 4). The mixture is 
extracted with ethyl acetate, and the organic layer is washed with water and saturated 
brine, dried over anhydrous sodium sulfate, and concentrated in vacuo. The residue is 
triturated with n-hexane, collected by filtration, and dried to give trans-4-(tert- 

15 butoxycarbonylaminomethyl)cyclohexanecarboxylic acid (13.30 g, yield; 97 %) as 
crystals. MS (APCI) m/z: 256 [M-Hf 
Reference Example 111 

(1) To a solution of the compound obtained in Reference Example 85 (30.0 g) 
in N,N-dimethylformamide (150 mL) is added sodium hydride (60 % dispersion in 

20 mineral oil, 5.60 g) under ice-cooling. The mixture is stirred at the same temperature 
for 0.5 hour and thereto is added successively methyl iodide (14.5 mL) and methanol 
(0.15 mL). The mixture is stirred at room temperature for 4 hours. To the reaction 
mixture is added a saturated ammonium chloride solution and ice water, and the mixture 
is extracted with ethyl acetate. The organic layer is washed with water and saturated 

25 brine, dried over anhydrous sodium sulfate and concentrated in vacuo. The residue is 
purified by column chromatography on silica gel (Solvent; n-hexane : ethyl acetate = 
10 : 1 -> 7 : 1) to give methyl trans-4-p^-memyl-N-(tert-butoxycarbonyl)aniino]cyclo- 
hexanecarboxylate (26.3 g, yield; 83 %) as an amorphous powder. MS (APCI) m/z: 
272 [M+H] + 

30 (2) To a solution of the compound obtained in the above step (1) (44.78 g) in 

methanol (300 mL) is added 2N sodium hydroxide solution (100 mL), and the mixture 
is stirred at room temperature for 6 hours. The reaction mixture is concentrated in 
vacuo and to the residue is added ice water, ethyl acetate, and 10 % HC1. The mixture 
is extracted with ethyl acetate and the organic layer is washed with water and saturated 

35 brine, dried over anhydrous sodium sulfate and concentrated in vacuo. The residue is 
suspended in a small amount of ethyl acetate and thereto is added n-hexane. The 
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precipitated crystals are collected by filtration, washed with n-hexane-diisopropylether 
in several times and dried to give traiis^-[n-methyl-N<tert-butoxycarbonyl)aniino]- 
cyclohexanecarboxylic acid (39.20 g, yield; 92 %) as crystals. MS (APCI) m/z: 256 
[M-H]' 

5 Reference Example 112 

(1) 3-Methoxy-4-methylbenzoic acid (1 g) is treated in the same manner as 
described in Reference Example 69 to give methyl 3-methoxy-4-[(dimethylamino)- 
methyljbenzoate (792 mg, yield; 64 %) as an oil. MS (APCI) m/z: 224 [M+H] + 

(2) To a solution of the compound obtained in the above step (1) (792 mg) in 
10 ethanol (10 mL) is added 2N sodium hydroxide solution (2.1 mL) and the mixture is 

stiired at 60°C for 2 hours. After cooling, to the reaction mixture is added 2N HC1 
(4.3 mL). The mixture is concentrated in vacuo and to the residue is added methanol. 
The mixture is filtered to remove insoluble materials and the filtrate is concentrated in 
vacuo to give 3-methoxy-4-[(dimethylamino)methyl]benzoate hydrochloride (890 mg, 

1 5 yield; quantitative) as an amorphous powder. MS (APCI) m/z: 210 [M+Hf 
Reference Example 113 

To a solution of the compound obtained in Reference Example 156 (200 mg) in 
dimethylforniamide (2 mL) is added successively methylboronic acid (132 mg), [1,1- 
bis(diphenylphophino)ferrocene]dicWoropalladi\im(lI) complex with dichloromethane 

20 (60 mg) and potassium carbonate (305 mg). The mixture is stirred at 115°C under 
argon gas atmosphere for 3 hours. The reaction mixture is diluted with ethyl acetate 
(10 mL) and thereto is added a saturated sodium hydrogencarbonate solution. After 
stirring, the organic layer is separated and concentrated by centrifugal concentrates 
The residue is purified by column chromatography on silica gel (Solvent; chloroform : 

25 methanol = 100 : 0 90 : 10) to give methyl 3-methyl-4-[(dimethylamino)methyl]- 
benzoate (65 mg, yield; 43 %) as an amorphous powder. MS (APCI) m/z: 208 [M+H] + 
Reference Example 114 

To a suspension of cesium hydroxide (24.5 g) in dimethylformamide (500 mL) 
is added successively Molecular sieve 4A (44.5g) and the compound obtained in 

30 Reference Example 86(1) (7.7 g), and the mixture is stirred at room temperature for 30 
minutes. To the reaction mixture is added dimethylaminoethyl chloride hydrochloride 
(11 g), and the mixture is stirred for 22 hours. The reaction mixture is filtered to 
remove insoluble materials through Celite and washed with ethyl acetate. The filtrate 
and washing are combined and concentrated in vacuo. The residue is dissolved in 

35 chloroform (100 mL). To the solution is added a solution of di-tert-butyl dicarbonate 
(16 g) in chloroform (10 mL) under ice-cooling and the mixture is stiired at room 
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temperature for 1.5 hours. The reaction mixture is washed with a saturated sodium 
hydrogencarbonate solution, dried over anhydrous sodium sulfate, and concentrated in 
vacuo. The residue is purified by column chromatography on silica gel (Solvent; 
chloroform : methanol = 100 : 0 50 : 1) to give methyl trans-4-[N-(tert-butoxy- 
carbonyl)-N-[2<dimemylammo) (1-7 g, yield; 

1 1 %) as an amorphous powder. MS (APCI) m/z: 329 [M+H] + 
Reference Example 115 

To a suspension of the compound obtained in Reference Example 90 (500 mg) 
in dichloromethane (10 mL) is added diethylketone (388 uL), triethylamine (471 uL) 
and sodium triacetoxyborohydride (956 mg) under ice-cooling, and the mixture is 
stirred at room temperature overnight. The reaction mixture is diluted with chloroform 
and thereto is added a saturated sodium hydrogencarbonate solution. After stirring, the 
organic layer is separated and concentrated in vacuo. The residue is purified by 
column chromatography on silica gel (Solvent; chloroform : methanol = 100 : 0 -* 90 : 
10) to give ethyl 3-[l-(3-pentyl)piperidin-4-yl]propionate (130 mg). MS (APCI) m/z: 
256 [M+H] + 
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Reference Examples 116 to 234 

The corresponding materials are treated in the same manner as described in 
either one of the aforementioned Reference Examples 1 to 115 to give the compounds 

as shown in the following Table 38. 
5 Table 38 (No. 1) 



R b 

0=^ /=\ 

N-^_^-C0 2 Et 

R a 


Ref.Ex.Nos. 


R a 


R b 


Physicochemical properties etc. 


116 




NMe 2 


oil 

MS (APCI) 361 [M+H]+ 


117 




o 


oil 

MS (APCI) 387 [M+H]+ 


118 




NEt 2 


oil 

MS (APCI) 389 [M+H]+ 


119 


Me 


NMe 2 


oil 

MS (APCI) 279 [M+H]+ 


120 


Me 


o 


oil 

MS (APCI) 305 [M+H]+ 


121 


Me 


NEt 2 


oil 

MS (APCI) 307 [M+H]+ 



Me: methyl group, Et: ethyl group 
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Table 38 (No. 2) 



R b 

R / | -O-° 0sEt 


Ref ExNos. 


R a 


R b 


Physicochemical properties etc. 


122 


a. 


o 


oil 

MS (APC1) 373 [M+H]+ 


123 


Me 


NMe 2 


oil 

MS (APC1) 265 [M+H]+ 


124 


Me 


o 


oil 

MS (APCI) 291 [M+H]+ 


125 




NMe 2 


oil 

MS (APCI) 347 [M+H]+ 


126 




NEt 2 


oil 

MS (APCI) 375 [M+H]+ 



Me: methyl group, Et: ethyl group 
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Table 38 (No. 3) 



R b 

°=< /=\ 

N — ^ — C0 2 t-Bu 


Ref.Ex.Nos. 


R a 


R b 


Physicochemical properties etc. 


127 






oil 

MS (APC1) 373 [M+HJ+ 


128 






oil 

MS (APCI) 363 [M+H]+ 


129 




n-Bu 


oil 

MS (APCI) 375 [M+HQ+ 


130 




c-Pr 


oil 

MS (APCI) 359 [M+H]+ 


131 


• 


^OMe 


oil 

MS (APCI) 365 [M+H]+ 


132 




Me 


oil 

MS (APCI) 335 [M+H]+ 


133 






oil 

MS (APCI) 385 [M+H]+ 


134 




Me 


oil 

MS (APCI) 321 [M+H]+ 


135 




n-Bu 


oil 

MS (APCI) 363 [M+H]+ 


136 




c-Pr 


oil 

MS (APCI) 347 [M+H]+ 


137 






oil 

MS (APCI) 351 [M+H]+ 


138 




n-Bu 


oil 

MS (APCI) 377 [M+H]+ 


139 




c-Pr 


oil 

MS (APCI) 361 [M+H]+ 


140 




~<3 


on 

MS (APCI) 387 [M+H]+ 



Me: methyl group, Et: ethyl group, n-Pr: n-propyl group 
c-Pr: cyclopropyl group, n-Bu: n-butyl group 
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Table 38 (No. 4) 





Ref.Ex.Nos. 


-R° 


Physicochemical properties etc. 


• 

141 


Me-/\ 
/ Me 


oil 

MS (APCI) 248 [M+H]+ 


142 




oil 

MS (APCI) 250 [M+H]+ 


143 


' ^OMe 


oil 

IVlo ^/vt ^Ot J_JLVX i XXJ ' 


144 


rr 0H 


oil 

MS (APCI) 250 [M+H]+ 


145 


f^NMe 


oil 

MS (APCI) 249 [M+H]+ 


146 


Me^Me 
Me 
Me 


oil 

MS (APCI) 249 [M+H]+ 


Me: methyl group 

Table 38 (No. 5) 


R ^-{~)-C0 2 Me 


Ref.Ex.Nos. 


-R c 


Physicochemical properties etc. 


147 


^Me 
^N^Me 


amorphous powder 
MS (APCI) 236 [M+H]+ 


148 


P 


amorphous powder 
MS (APCI) 234 [M+H]+ 


149 




amorphous powder 
MS (APCI) 248 [M+H]+ 


150 


Me^Me 
Me 


amorphous powder 
MS (APCI) 236 [M+H]+ 



Me: methyl group 
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Table 38 (No. 6) 



R \— <^-C0 2 Me 


Ref.Ex.Nos. 


-R c 


Physicochemical properties etc. 


151 


i — NMe2 


amorphous powder 
MS (APCI) 208 [M+H]+ 


152 


Me 

j — N 


amorphous powder 
MS (APCI) 222 [M+H]+ 


153 


/ — N 

' Vs — Me 


amorphous powder 
MS (APCI) 236 [M+H]+ 


154 


rO 


amorphous powder 
MS (APCI) 234 [M+H)+ 


155 




amorphous powder 
MS (APCI) 248 [M+H]+ 


Me: methyl group 

. Table 38 (No. 7) 


Br^^C0 2 Me 


Ref.Ex.Nos. 


-R d 


Physicochemical properties etc. 


156 


Me 


amorphous powder 
MS (APCI) 272/274 [M+H]+ 


157 


/N^Me 


amorphous powder 
MS (APCI) 300/302 [M+H]+ 


158 


JO 


amorphous powder 
MS (APCI) 298/300 [M+H]+ 



5 



Me: methyl group 
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Table 38 (No. 8) 



R 9 -|sT^-R f 




Ref.Ex.Nos. 


-R e 


-R f 


Physicochemical properties etc. 


159 


-Me 


J 


oil 

MS (APCI) 200 [M+H]+ 


160 


-Me 


o 


oil 

MS(APCI)186[M+H]+ 


161 


Me 

^Me 




oil 

MS (APCI) 241 [M+H]+ 


162 






oil 

MS (APCI) 254 [M+H]+ 


163 


o- 


O 


oil 

MS (APCI) 240 [M+H]+ 


164 


o 


Me^Cy 
0 


oil 

MS (APCI) 226 (M+H]+ 


Me: methyl group, Ph: phenyl group 

♦ 

Table 38 (No. 9) 






Ref.Ex.Nos. 


-R 8 


-R h 


Physicochemical properties etc. 


165 


Me 

^^Me 


0 


oil 

MS (APCI) 228 [M+H]+ 


166 


Mev^Me 


0 


oil 

MS (APCI) 200 [M+H]+ 


167 


Me 

"Y"Me 


T 

0 


oil 

MS (APCI) 228 [M+H]+ 


168 


o- 


0 


oil 

MS (APCI) 226 [M+H]+ 



5 Me: methyl group 
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Table 38 (No. 10) 



/ — \ 

R k -N X-R m 
\ / 


Ket.liX.iNOS. 


-XV 


-R m 


x 


Phvsicochemical properties etc. 


169 


Me 


T 


C 


oil 

MS (APCl) 25 / [M+J1J+ 


170 


Me 


Me 0 ^ 


C 


oil 

MS (APC1) 243 LJVH-HJ+ 


171 


x Me 

or 

Me 


Me u 


c 


oil 


172 


^\ ✓Me 
Me 




N 


oil 

MS (APCl) 244 [M+H]+ 


173 




MeOD'^O 


c 


oil 

MS (APCl) 244 [M+H]+ 


174 




O 

Me-^CT^^ 


c 


oil 

MS (APCl) 230 [M+H]+ 


175 




0 


N 


oil 

MS (APCl) 231 [M+HJ+ 



♦ 



Me: methyl group 
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Table 38 (No. 11) 



R k - 


/ — \ 
-N X-R m 
V_V 


Ref.Ex.Nos. 


-R k 


-R m 


X 


Physicochemical properties etc. 


176 




0 


c 


nil 

MS(APCI)216[M+H]+ 


111 


-n-Bu 








oil 

MS (APCI) 242 [M+H]+ 


178 


-n-Bu 


0 


c 


oil 

MS (APCI) 228 [M+H]+ 


.179 


-n-Bu 




N 


oil 

MS (APCI) 229 [M+H]+ 


180 


-n-Pr 






c 


oil 

MS (APCI) 228 [M+H]+ 



Me: methyl group 
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Table 38 (No. 12 ) 

/ \ 
R k — X-R m 



Rei.Ex.JNos. 


-K. 


"XV 


Y 


Phvsicochemical properties etc. 


181 


-n-Pr 


O 

Me 


C 


MS CAPCB 214 rM+Hl+ 




-Et 






oil 


182 


Me^O^O 


C 


MS (APCI) 214 [M+H]+ 


183 


Me Me 

V 


Me^tf^O 


N 


oil 

MS (APCI) 243 [M+H]+ 


184 




2 


N 


oil 

MS (APCI) 241 [M+H]+ 


185 


-i-Pr 


Me^OT^O 


N 


oil 

MS(APCI)215[M+H]+ 



Et: ethyl group, i-Pr: isopropyl group, n-Pr: n-propyl group, 



n-Bu: n-butyl group 
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N— \ 

Q- R> 


Ref.Ex.Nos. 


-R n 


Y\ 

-R p 


Physicochemical properties etc. 


186 


rY 

Me 


0 


oil 

MS (APC1) 229 [M+HJ+ 


187 


Me 


0 


oil 

MS (APCI) 229 [M+H]+ 


188 


1 


0 


oil 

MS (APCI) 216 [M+H]+ 


189 


[ 


o 


oil 

MS (APCI) 216 [M+H]+ 


190 


n-Bu 


0 


oil 

MS (APCI) 214 [M+H]+ 



Me: methyl group, n-Bu: n-butyl group 



/ s 

y~4>-C0 2 Me 
O 

• 


Ref.Ex.Nos. 


R q 


Physicochemical properties etc. 


191 


MeN— NM62 


amorphous powder 
MS (APCI) 265 [M+H]+ 


192 


HN^^NMeo 
1 


oil 

MS (APCI) 265 [M+BQ+ 


193 


I w 


oil 

MS (APCI) 288 [M+H]+ 



Me: methyl group 
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Table 38 (No. 15) 






Me-N /=\ 

> — C0 2 Me 




Ref.Ex.Nos. 


-R s 


Physicochemical properties etc. 




194 




oil 

MS(APCI)321 [M+H]+ 


195 




oil 

MS (APCI) 308 [M+H]+ 


Me: methyl group 

Table 38 (No. 16) 




/— N 
Me 2 N- y )=y 


Ref.Ex.Nos. 


-R< 


Physicochemical properties etc. 


196 


-< 


oil 

MS (APCI) 311 [M+H]+ 


197 




oil 

MS (APCI) 311 [M+H]+ 



5 Me: methyl group, Et: ethyl group 



Table 38 (No. 17) 





Me 2 N^ 


— N 
S O^C0 2 Et 


Ref.Ex.Nos. 


-R u 


Physicochemical properties etc. 


198 


A/* 5 


oil 

MS(APC1)316[M+H]+ 



Me: methyl group, Et: ethyl group 
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Table 38 (No. 18) 



\^C0 2 Et 


Ref.Ex.Nos. 


R v 


Physicochemical properties etc. 


199 


1 


oil 

MS (APCI) 325 [M+H]+ 


200 


,/\ .NMe 2 
MeN 

1 


oil 

MS (APCI) 286 [M+H]+ 


201 


r^NMe 


oil 

MS (APCI) 288 [M+H]+ 


Me: methyl group, Et: ethyl group 

Table 38 (No. 19) 


O 

R'R"N O-X 

CH 3 


Ref.Ex.Nos. 


-NR'R" 


Physicochemical properties etc. 


202 




amorphous powder 
MS (ESI) 242 [M-H]- 


203 


— N~\-C0 2 H 


amorphous powder 
MS (ESI) 228 [M-H]- 


204 


v-V C o 2 H 


amorphous powder 
MS (ESI) 242 [M-H]- 


205 


' \-C0 2 H 


amorphous powder 
MS (APCI) 256 [M-H]- 
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Table 38 (No. 20) 



NR'R" 


Ref.Ex.Nos. 


-NR'R" 


Physicochemical properties etc. 


206 


PH 3 
— N 

^CHa 


amorphous powder 
MS (APCI) 224 [M+H]+ 


207 


— N 


amorphous powder 
MS (APCI) 238 [M+H]+ 


208 


-o 


amorphous powder 
MS (APCI) 236 [M+H]+ 


209 


-o 


amorphous powder . 
MS (APCI) 250 [M+H]+ 


210 


H 3 Q 

)-CH 3 
-N 

CH 3 


amorphous powder 
MS (APCI) 238 [M+H]+ 



Table 38 (No. 21) 



R,,R, Vfl 

X C0 2 H 


Ref.Ex.Nos. 


-NR'R" 


X 


Physicochemical properties etc. 


211 


PH 3 
— N 


s 


amorphous powder 
MS (APCI) 186 [M+H]+ 


212 


/— CH 3 
— N 

^CH 3 


s 


amorphous powder 
MS (APCI) 214 [M+H]+ 


213 


-o 


s 


amorphous powder 
MS (APCI) 212 [M+H]+ 


214 


PH 3 
— N 
fcH 3 


0 


amorphous powder 
MS (APCI) 170 [M+H]+ 


215 


/— CH 3 
— N 

^CH 3 


0 


amorphous powder 
MS (APCI) 198 [M+H]+ 


216 


-o 


0 


amorphous powder 
MS (APCI) 196 [M+H]+ 
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Table 38 (No. 22) 



NR'R" 


Ref.Ex.Nos. 


-NR'R" 


Physicochemical properties etc. 


217 


/-CH 3 
— N 

^CHa 


amorphous powder 
MS (APCI) 236 [M+H]+ 


218 


-o 


amorphous powder 
MS (APCI) 234 [M+H]+ 



Table 38 (No. 23) 



'\^/'vi s v,C02CH2CH3 

n 


Ref.Ex.Nos. 


R w 


n 


Physicochemical properties etc. 


219 


O CH 3 


0 


oil 

MS (APCI) 243 [M+H]+ 


' 220 


0 

1 

CH 3 


0 


oil 

MS (APCI) 257 [M+H]+ 


221 


0 


0 


oil 

MS (APCI) 285 [M+H]+ 


222 


O CH 3 




oil 

MS (APCI) 257 [M+H]+ 


223 


o r CH3 




oil 

MS (APCI) 285 [M+H]+ 


224 






oil 

MS (APCI) 283 [M+H]+ 


225 


1 

CH 3 




oil 

MS (APCI) 271 [M+H]+ 


226 


o 

k CH 3 




oil 

MS (APCI) 299 [M+H]+ 
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Table 38 (No. 24) 



v s ^^v/>C02CH2CH3 
n 


Ref.Ex.Nos. 


R x 


n 


Physicochemical properties etc. 


227 


0 CH 3 


2 


oil 

MS (APCI) 271 [M+H]+ 


228 


o f CH3 


2 


oil 

MS (APCI) 299 [M+H]+ 


229 


xx> 


2 


oil 

MS (APCI) 297 [M+H]+ 


230 


O 


2 


oil 

MS (APCI) 311 [M+H]+ 



Table 38 (No. 25) 



R y -NH /—\ 

'C0 2 CH 3 


Ref.Ex.Nos. 


-R y 


Physicochemical properties etc. 


231 


0 CH 3 
^^CH 3 


amorphous powder 
MS (APCI) 257 [M+H]+ 


232 


o f CHa 


amorphous powder 
MS (APCI) 285 [M+H]+ 


233 




amorphous powder 
MS (APCI) 283 [M+H]+ 


234 


0 

CH 3 


oil 

MS (APCI) 271 [M+H]+ 



Reference Example 235 
5 (1) To a solution of 1 -(carbamoyl)- 1-cyclopropanecarboxylic acid (500 mg) in 

tetrahydrofuran (2.0 mL) is added dropwise 2M boran-dimethylsulfide complex 
solution in tetrahydrofuran (7.5 mL) and the mixture is refluxed under heating for 4 
hours. To the reaction mixture is added 10 % HC1 and the mixture is refluxed under 
heating for 30 minutes. After cooling, the reaction mixture is neutralized with a 
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saturated sodium hydrogencarbonate solution, and thereto is added dioxane (10 mL) and 
di-tert-butyl dicarbonate (1.3 g). The mixture is stirred at room temperature for 3 
hours. The reaction mixture is extracted with ethyl acetate and the extract is 
concentrated in vacuo. The residue is purified by flash column chromatography on 
5 silica gel (Solvent; n-hexane : ethyl acetate = 3 : 1) to give l-hydroxymethyl-l-(tert- 
butoxycarbonylamiomethyl)cyclopropane (337 mg, yield; 45 %) as a yellow oil. MS 

(APCI) m/z; 202 [M+H] + 

(2) To a solution of the compound obtained in the above step (1) (337 mg), 
methyl 4-hidroxybenzoate (280 mg), and triphenylphosphine (650 mg) in 

10 tetrahydromran (3.0 mL) is added dropwise diisopropyl azodicarboxylate (510 mg) 
under ice-cooling and the mixture is stirred at room temperature overnight. The 
reaction mixture is concentrated in vacuo and the residue is purified by flash column 
chromatography on NH-silica gel (Solvent; n-hexane : ethyl acetate = 3 :2) to give 
methy 4-[[l-(tert-butoxycarbonylamiomethyl)cyclopropyl]methoxy]benzoate (515 mg, 

15 yield; 92 %) as a yellow oil. MS (APCI) m/z; 353 [M+H] + 

Reference Example 236 

A suspension of tert-butyl 4-fluorobenzoate (300 mg), 2-(dimemylamino)- 
ethanethiol hydrochloride (420 mg), and potassium carbonate (620 mg) in 
dimethylsulfoxide (3.0 mL) is stirred at 80°C for 4 hours. The reaction mixture is 
20 diluted with water and extracted with ethyl acetate. The extract is concentrated in 
vacuo and to the residue is added 4N HCl-dioxane (1 .5 mL). The mixture is stirred at 
room temperature overnight. The reaction mixture is diluted with ether and the 
precipitated crystals are collected by filtration to give 4-[2-(dimethylamino)ethylthio]- 
benzoic acid (380 mg, yield; 99 %) as colorless crystals. MS (APCI) m/z; 226 [M+H] + 

25 Reference Example 237 

To a solution of ethyl 4-cyclohexanonecarboxylate (24 g) in methanol (200 
mL) is added sodium borohydride (2.67 g) at -78°C and the mixture is stirred at the 
same temperature for 1 hour. To the reaction mixture is added water, and the mixture 
is evaporated to remove methanol and extracted with ethyl acetate. The organic layer 

30 is washed with saturated brine, dried over anhydrous sodium sulfate, and concentrated 
in vacuo. To a solution of the residue (20 g) in methylene chloride (200 mL) is added 
dropwise dusopropylemylarnine (50 mL) and chloromethylmethylemer (16 mL) under 
ice-cooling and the mixture is stirred at room temperature overnight To the reaction 
mixture is added water and the mixture is extracted with ethyl acetate. The extract is 

35 concentrated and the residue is purified by flash column chromatography on silica gel 
(Solvent; n-hexane : ethyl acetate =15 : 1) to give ethyl trans-4-(methoxymethoxy)- 
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cyclohexanecarboxylate (12.3 g, yield; 40 %) as a colorless oil. MS (APCI) m/z; 234 
[M+H] + 

Reference Example 238 

The compound obtained in Reference Example 85(2) (mono-methyl trans- 

5 cyclohexane-l,4-dicarboxylate, 14.3 g) is dissolved in tetrahydrofuran (78 mL) and 
1.0M boran-tetrahydrofuran complex solution in tetrahydrofuran (100 mL) is added 
dropwise thereto at -50°C under argon gas atmosphere over a period of 1 hour. The 
mixture is stirred at -10°C for 1 hour. To the reaction mixture is added water (160 mL) 
and a saturated sodium hydrogencarbonate solution (160 mL) under ice-cooling and the 

10 mixture is extracted with ethyl acetate (x 4). The extract is washed with saturated 
brine, dried over anhydrous sodium sulfate and concentrated in vacuo. The residue is 
purified by flash column chromatography on silica gel (Solvent; chloroform : methanol 
= 20 : 1) to give methyl trans-4-(hydroxymethyl)cyclohexanecarboxylate (13.25 g, 
yield; quantitative) as an oil. MS (APCI) m/z; 1 73 [M+H] + 

15 Reference Example 239 

(1) To a solution of methyl trans-4-(aminomethyl)cyclohexanecarboxylate 

hydrochloride (5.86 g) and triethylamine (12 mL) in chloroform (100 mL) is added 
dropwise acetyl chloride (2.69 g) under ice-cooling and the mixture is stirred at room 
temperature for 2 hours. The reaction mixture is poured into water and the mixture is 

20 extracted with chloroform (x 2). The combined extracts are washed successively with 
10 % HC1, saturated brine, a saturated sodium hydrogencarbonate solution, and 
saturated brine, dried over anhydrous sodium sulfate, and concentrated in vacuo. The 
residue is purified by flash column chromatography on silica gel (Solvent; n-hexane : 
ethyl acetate = 1 : 1 -> 0 : 1) to give methyl trans-4-(acetylaminomethyl)cyclohexane- 

25 carboxylate (5.92 g, yield; 98 %) as an amorphous powder. MS (APCI) m/z; 214 
[M+H] + 

(2) To a solution of the compound obtained in the above step (1) (4.32 g) in 
dimethylformamide (50 mL) is added successively sodium hydride (60 % dispersion in 
mineral oil, 1.0 g), methyl iodide (5.91 g) and methanol (5 drops) under ice-cooling and 

30 the mixture is stirred at room temperature for 8 hours. After addition of sodium 
hydride (60 % dispersion in mineral oil, 430 mg), methyl iodide (1 .5 mL), and methanol 
(2 drops). The mixture is stirred for 2 hours. The reaction mixture is poured into 
water and extracted with ethyl acetate (x 3). The extract is washed with water (x 2), 
dried over anhydrous sodium sulfate and concentrated in vacuo. The residue is 

3 5 purified by flash column chromatography on silica gel (Solvent; n-hexane : ethyl acetate 
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= 1 : 2 — ► 0 : l)to give methyl trans-4-(N-methyl-N-acetylaminomethyl)cyclohexane- 
carboxylate (3.04 g, yield; 66 %) as an oil. MS (APCI) m/z; 228 [M+H] + 

(3) The compound obtained in the above step (2) (3.03 g) is hydrolyzed by 2N 
sodium hydroxide solution (14 mL) in methanol/tetrahydrofuran and the reaction 
mixture is concentrated in vacuo and nuetralized with diluted aqueous HC1. The 
mixture is extracted with chloroform and the extract is dried over anhydrous sodium 
sulfate and concentrated in vacuo to give a crude carboxylic acid compound (2.67 g, 
94 %). The compound (500 mg) is refluxed under heating in 5N HC1 for 2 days and 
the reaction mixture is concentrated to give a crude amino acid compound. To the 
compound is added a mixture of IN sodium hydroxide solution (6 mL) and dioxane (4 
mL) and di-tert-butyl dicarbonate (1.0 g). The mixture is stirred at room temperature 
for 12 hours. The reaction mixture is diluted with water and washed with ether. 
After neutralizing the aqueous layer with 10 % citric acid solution, the mixture is 
extracted with ethyl acetate. The extract is washed successively with water and 
saturated brine, dried over anhydrous sodium sulfate, and concentrated in vacuo to give 
trans-4-|^-memyl-N-(tert-butoxy acid 
(680 mg, yield; 90 %) as an oil. MS (ESI) m/z; 270 [M-H]" 
Reference Example 240 

The compound obtained in Reference Example 238 (500 mg) and isopropyl-(2- 
methoxyethyl)amine (689 mg) are treated in the same manner as described in Example 
654(1) and (2) to give methyl trans^|>r4sopropyl-N<2-memoxyemyl)aminomethyl]- 
cyclohexanecarboxylate (445 mg, yield; 56 %) as oil. MS (APCI) m/z; 272 [M+H] + 

Reference Example 241 

(1) To a solution of ethyl 4-benzylaminobenzoate (6.0 g) in methylene chloride 
(60 mL) is added dropwise chlorobutyryl chloride (3.95 mL) and N,N-diisopropyl- 
ethylamine (6.14 mL) under ice-cooling, and the mixture is stirred for 12 hours. The 
reaction mixture is diluted with chloroform and thereto is added 10 % HC1. The 
organic layer is separated, washed successively with water, a saturated sodium 
hydrogencarbonate solution, water, and saturated brine, dried over anhydrous sodium 
sulfate, and concentrated in vacuo. The residue is purified by flash column 
chromatography on silica gel (Solvent; n-hexane : ethyl acetate = 4 : 1) to give ethyl 4- 
|N-benzyl-NK4-cUorobutyiyl)anaino]benzoate (8.27 g, yield; quantitative) as an oil. 

MS (APCI) m/z; 360/362 [M+H] + 

(2) A solution of the compound obtained in the above step (1) (1.0 g), 
diemylamine (287 uL), and sodium iodide (417 mg) in dimemylsulfoxide (2.5 mL) is 
stirred at 100°C under argon gas atmosphere for 1 day. After cooling, to the reaction 
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mixture is added a saturated sodium hydrogencarbonate solution and the mixture is 
extracted with chloroform (x 2). The extract is concentrated in vacuo and the residue 
is purified by flash column chromatography on NH-silica gel (Solvent; n-hexane : ethyl 
acetate = 4 : 1) to give ethyl 4-|N-benzyl-N-[4-(diemylannno)butyryl]amino]benzoate 
(280 mg, yield; 25 %) as an oil. MS (APCI) m/z; 397 [M+H] + 

Reference Example 242 

To a solution of ethyl 3,4-dihydroxybenzoate (500 mg), N,N-dimethylethanol- 
amine (565 uL), and triphenylphosphine (1.51 g) in methylene chloride (20 mL) is 
added dropwise diisopropyl azodicarboxylate (1.37 mL) under argon gas atmosphere 
and ice-cooling. The mixture is stirred at room temperature for 1 day. The reaction 
mixture is diluted with ethyl acetate, washed with water and treated with 10 % HC1 to 
transfer basic materials in ethyl acetate layer to the aqueous layer. The aqueous layer 
is neutralized with saturated aqueous sodium hydrogencarbonate and extracted with 
chloroform/methanol/tetrahydrofuran (4 : 1 : 1, x 2). The extract is dried over 
anhydrous sodium sulfate and concentrated in vacuo. The residue is purified by flash 
column chromatography on NH-silica gel (Solvent; n-hexane : ethyl acetate = 1 : 1 -»- 
chloroform : methanol - 19 : 1) to give ethyl 4-[2-(dimemylamino)ethoxy]-3-hydroxy- 
benzoate (240 mg, yield; 35 %) as oil. MS (APCI) m/z; 254 [M+H] + 

Reference Example 243 

To a solution of ethyl 4-aminobenzoate (10 g) and 4-(dimemylamino)benz- 
aldehyde (9.0 g) in methylene chloride (200 mL) is added sodium triacetoxy- 
borohydride (18.9 g) and acetic acid (3.47 mL) under ice-cooling, and the mixture is 
stirred at room temperature for 2 days. To the reaction mixture is added a saturated 
sodium hydrogencarbonate solution and extracted with chloroform (x 2). The extract 
is concentrated in vacuo and the residue is triturated in n-hexane/ethyl acetate to give 
ethyl 4-[4-(dimethylamino)benzylamino]benzoate (11.6 g, yield; 64 %) as powder. 

MS (APCI) m/z; 299 [M+H] + 
Reference Example 244 

(1) A solution of 4-(bromometliyl)benzaldehyde (15.9 g) and (1-ethoxy- 
carbonylethylidene)triphenylphosphorane (29 g) in chloroform (290 mL) is refluxed 
under heating for 1 2 hours. After cooling, the reaction mixture is concentrated and the 
residue is purified by column chromatography on silica gel (Solvent; chloroform) to 
give ethyl 3-[4-(bromomethyl)phenyl]-2-methylacrylate (18 mg, yield; 79 %) as an oil. 

(2) To a solution of pyrrolidine (0.89 g) and potassium carbonate (1.38 g) in 
water (10 mL) is added dropwise a solution of the compound obtained in the above step 
(1) (2.83 g) in tetrahydrofuran (5 mL) and the mixture is stirred at room temperature 
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overnight. The reaction mixture is diluted with ethyl acetate, washed with water, dried 
over anhydrous sodium sulfate, and concentrated in vacuo. The residue is dissolved in 
ether and filtered to remove insoluble materials. To the filtrate is added oxalic acid 
(0.9 g) and the resultant precipitate is collected by filtration to give ethyl 2-methyl-3-[4- 
5 [(l-pyrrolidinyl)methyl]phenyl]acrylate hemioxalate (2.67 g, yield; 83 %) as an 
amorphous powder. 

(3) The compound obtained in the above step (2) (2.2 g) is treated with ethyl 
acetate/10 % potassium carbonate solution and the ethyl acetate layer is concentrated in 
vacuo. The residue (2-methyl-3-[4-(pyrrolidin-l-yl)methylphenyl]acrylic acid) is 
10 dissolved in methanol (lOmL) and thereto is added potassium hydroxide (1.38 g). The 
mixture is stirred at 50°C for 5 hours. After cooling, to the reaction mixture is added 
ethanol (5 mL) and the resultant crystals are collected by filtration to give potassium 2- 
methyl-3-[4-[(l-pyrroUdinyl)methyl]phenyl]acrylate (1.65 g, yield; 83 %) as a powder. 

M.p. 268°C (dec.) 
15 Reference Example 245 

(1) To a solution of methyl 4-(bromomethyl)benzoate (500 mg) in tetrahydro- 
furan (5 mL) is added cyclopentylamine (929 mg) and the mixture is stirred at room 
temperature for 3 hours. The reaction mixture is diluted with chloroform (5 mL) and 
thereto is added a saturated sodium hydrogencarbonate solution. After stirring, the 

20 organic layer is separated, dried over anhydrous sodium sulfate, and filtered. The 
filtrate is concentrated and the residue is purified by column chromatography on silica 
gel (Solvent; n-hexane : ethyl acetate = 9 : 1 -» 5 : 5) to give methyl 4-(cyclopentyl- 
aminomethyl)benzoate (469 mg, yield; 92 %) as a colorless oil. MS (APCI) m/z; 234 
[M+H] + 

25 (2) The compound obtained in the above step (1) (480 mg) is treated in the 

same manner as described in Reference Example 89(2) to give methyl 4-[(N-cyclo- 
pentyl-N-methylamino)methyl]benzoate (420 mg, yield; 83 %) as a colorless oil. MS 
(APCI) m/z; 248 [M+H] + 
Reference Example 246 

30 (1) The corresponding materials are treated in the same manner as described in 

Reference Example 107(1) to give tert-butyl 4-[[3-(dimemylammo)-2,2-dimethyl- 

propyl] amino]benzoate. 

(2) The compound obtained in the above step (1) (500 mg) is treated in the 
same manner as described in Reference Example 89(2) to give tert-butyl 4-[N-[3- 

35 (dmiemylammo)-2,2-dimemylpropyl]-N-e%lamino]benzoate (468 mg, yield; 85 %) as 
a colorless oil. MS (APCI) m/z; 335 [M+H] + 
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Reference Example 247 

The compound obtained in Reference Example 86(1) (1.00 g) is treated in the 
same manner as described in Reference Example 89(2) and the resultant product is 
treated in the same manner as described in Reference Example 81(1) to give methyl 
5 trans-4-P<Htert-butoxycmb^ (258.4 mg, 

yield; 14 %) as a colorless oil. MS (APCI) m/z; 303 pM+NELtf 

Reference Example 248 

(1) To a solution of malononitrile (28.2 g) in methanol (30 mL) is added a 
suspension of acetoin (25 g) in methanol (30 mL) and thereto is added dropwise 

10 diethylamine (1 1 mL) under ice-cooling (internal temp.: 1 0°C). The mixture is stirred 
at room temperature for 3 hours. The reaction mixture is poured into ice water (300 
mL) and the precipitated crystals are collected by filtration to give 2-amino-4,5- 
dimethyl-3-furonitrile (28.91 g, yield; 75 %) as colorless crystals. 

(2) To a solution of the compound obtained in the above step (1) (13.6 g) in 
1 5 methylene chloride (200 mL) is added piperidine (1 8.9 g) and thereto is added dropwise 

a solution of ethyl chlorooxoacetate (16.3 g) in methylene chlorode (200 mL) under ice- 
cooling. The mixture is stirred at 0°C for 1 .5 hours. The reaction mixture is diluted 
with chloroform (100 mL) and thereto is added water (300 mL). After stirring, the 
organic layer is separated and the aqueous layer is extracted with chloroform. The 

20 organic layers are combined and washed with saturated brine, dried over anhydrous 
sodium sulfate, and filtered. The filtrate is concentrated and the residue is purified by 
column chromatography on silica gel (Solvent; chloroform : ethyl acetate = 9 : 1) to 
give ethyl [(3-cyano-4,5-dimemylfuran-2-yl)amino](oxo)acetate (17 g, yield; 72 %) as a 
colorless powder. A mixture of formic acid (30 mL) and acetic anhydride (30 mL) is 

25 stirred at 60°C under argon gas atmosphere for 2 hours and thereto is added ethyl [(3- 
cyano-4,5-dimemylfuran-2-yl)amino](oxo)acetate (7.07 g). The mixture is refluxed 
for 14 hours. The reaction mixture is concentrated and the residue is purified by 
column chromatography on silica gel (Solvent; chloroform : ethyl acetate = 9:1-* 
chloroform : methanol = 19 : 1) to give ethyl 5,6-dimethyl-4-oxo-3,4-dihydrofuro[2,3- 

30 d]pyrimidine-2-carboxylate (4.30 g, yield; 61 %) as a colorless powder. M.p. 180 - 
182°C 

(3) The compound obtained in the above step (2) (2.36 g) is dissolved in N,N- 
dimethylformamide (60 mL) and thereto is added dimemyaminoethyl chloride 
hydrochloride (2.16 g) and potassium carbonate (4.14 g). The mixture is stirred at 
35 60°C for 14 hours. The reaction mixture is diluted with chloroform (50 mL) and 
thereto is added water (70 mL). After stirring, the organic layer is separated and the 
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aqueous layer is extracted with chloroform. The organic layers are combined and 
washed with saturated brine, dried over anhydrous sodium sulfate, and filtered. The 
filtrate is concentrated and the residue is purified by column chromatography on silica 
gel (Solvent; chloroform : ethyl acetate : methanol = 6:2:1). The resultant product is 
treated in the same manner as described in Example 5(2) to give ethyl 4-[2- 
(dimemylamino)emoxy]-5,6-dime%lfuro[2,3-d]pyrimidm^^ fumarate 

(780 mg, yield; 1 8 %) as a colorless powder. M.p. 1 73 - 1 74°C 

(4) The compound obtained in the above step (3) (1.44 g) is dissolved in 
ethanol (20 mL) and thereto is added 2N sodium hydroxide solution (2.34 mL). The 
mixture is stirred at room temperature for 2 hours. The reaction mixture is 
concentrated and to the residue is added diethyl ether. The resultant crystals are 
collected by filtration and purified by reverse phase column chromatography (HP-20 
column, Solvent; water : methanol = 1 : 0 -> 1 : 1) to give 4-[2-(dimethylamino)- 
emoxy]-5,6-dimemylfuro[2,3-d]pyrirmo4ne-2-carboxylic acid (970 mg, yield; 74 %) as 

a colorless powder. M.p. 179 - 180°C 
Reference Example 249 

(1) To a solution of 5-hydroxy-2-(hydroxymethyl)-4H-pyranone (1 g) in N,N- 

dimethylformamide (20 mL) is added potassium carbonate (1.95 g) and tert-butyl 
bromoacetate (1 .37 g) and the mixture is stirred at room temperature for 1 6 hours. The 
reaction mixture is diluted with tetrahydrofuran (10 mL), and thereto is added water and 
saturated brine. After stirring, the organic layer is separated and the aqueous layer is 
extracted with tetrahydrofuran. The organic layers are combined and washed with 
saturated brine, dried over anhydrous sodium sulfate, and filtered. The filtrate is 
concentrated and the residue is washed with diethyl ether and collected by filtration to 
give tert-butyl [[6-(hydroxymethyl)-4-oxo-4H-pyran-3-yl]oxy]acetate (1.49 g, yield; 
88 %) as a colorless powder. MS (ESI) m/z; 257 [M+H] + , M.p. 90 - 92°C 

(2) To a solution of the compound obtained in the above step (1) (50 g) in 
methylene chloride (600 mL) is added Dess-Martin periodinate (l,l,l-tris(acetyloxy)- 
l,l-dihydro-l,2-benziodoxol-3(lH)-one, 91.04 g) and the mixture is stirred at room 
temperature for 5 days. The reaction mixture is filtered through Celite, and the filtrate 
is extracted with ethyl acetate and concentrated. The residue is washed with diethyl 
ether and collected by filtration to give tert-butyl [(6-formyl-4-oxo-4H-pyran-3-yl)- 
oxy]acetate (17.1 g, 34.5 %) as a brown powder. 

(3) The compound (2.0 g) obtained in the above step (2) is treated in the same 
manner as described in Example 6 to give tert-butyl [[4-oxo-6-[(l-pyrrolidinyl)methyl]- 
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4H-pyran-3-yl]oxy]acetate (1.06 g, yield; 44 %) as a yellow powder. MS (EST) m/z; 

3lb[M+H] + ,M.p.93 - 94°C 

(4) To a solution of the compound obtained in the above step (3) (700 mg) in 

methylene chloride (5 mL) is added trifluoroacetic acid (2.5 mL) at 0°C and the mixture 
is stirred at room temperature for 24 hours. The reaction mixture is concentrated and 
thereto is added ethyl acetate and water. After stirring, the aqueous layer is separated 
and washed with ethyl acetate again. The aqueous layer is lyophilized to give [[4-oxo- 
6-[(l- P yrrolidinyl)methyl]-4H-pyran-3-yl]oxy]acetic acid (820 mg, yield; 99 %) as a 
colorless powder. MS (ESI) m/z; 254 [M+H] + 

Reference Example 250 

(1) To a solution of tert-butyl [[4-oxo-6-[(l-pyrrolidinyl)methyl]-4H-pyran-3- 

yl]oxy]acetate (compound obtained in Reference Example 249(2), 12 g) in toluene is 
added (l-methoxycarbonylmethylidene)triphenylphosphoran (17.36 g) and the mixture 
is stirred at 60°C for 3 hours. The reaction mixture is concentrated and the residue is 
purified by flash column chromatography on silica gel (Solvent; n-hexane : ethyl acetate 
= 1 : 1) to give tert-butyl [2-[(lE)-2-(methoxycarbonyl)vinyl]-4-oxo-4H-pyran-3-yl]- 
oxyacetate (10.99 g, yield; 75 %) as colorless crystals. MS (ESI) m/z; 311 [M+H] + , 
M.p. 115 - 116°C 

(2) To a solution of the compound obtained in the above step (1) (8.83 g) in 
tetrahydrofuran (100 mL) is added water (100 mL) and 2N sodium hydroxide solution 
(20.1 mL) and the mixture is stirred at room temperature for 4 hours. After addition of 
HC1 (23 mL), the reaction mixture is concentrated and the residue (1 .0 g) is dissolved in 
N,N-dimethylformamide (7 mL). To the solution is added N-methylmorpholine (3 
mL) and polyphosphoric acid (3.9 mL) and the mixture is stirred at room temperature 
for 4 days. The reaction mixture is diluted with ethyl acetate and thereto is added a 
saturated sodium hydrogencarbonate solution and saturated brine. After stirring, the 
organic layer is separated and the aqueous layer is extracted with ethyl acetate. The 
organic layers are combined, washed with saturated brine, dried over anhydrous 
magnesium sulfate and filtered. The filtrate is concentrated and the residue is purified 
by flash column chromatography on silica gel (Solvent; chloroform : methanol =19:1) 
to give tert-butyl [2-[(lE)-2-[(4-memylpiperazm-l-yl)carbonyl]vinyl]-4-oxo-4H-pyran- 
3-yl]oxyacetate (450 mg, yield; 35 %) as a yellow crystals. MS (ESI) m/z; 379 

[M+H] + , M.p. 124 - 125°C 

(3) To a solution of the compound obtained in the above step (2) (390 mg) in 
methylene chloride (5 mL) is added trifluoroacetic acid (2 mL) at 0°C and the mixture is 
stirred at room temperature for 5 hours. The reaction mixture is concentrated and 
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thereto is added water. The solution is lyophilized to give [2-[(lE)-2-[(4-methyl- 
piperazin-l-yl)caibonyl]vinyl]-4-oxo-4H-pyran-3-yl]oxyacetic acid (330 mg, yield; 
73 %) as a colorless powder. MS (ESI) m/z; 323 [M+H] + 

Reference Example 251 

(1) Tert butyl 4-fluoro-3-methylbenzoate (4 g) is treated in the same manner as 
described in Reference Example 1(1) to give tert-butyl 4-[[2<dimethylamino)ethyl]- 
amino]-3-methylbenzoate (1 .3 g, yield; 24 %) as an oil. MS (APCI) m/z; 279 [M+H] + 

(2) To a solution of the compound obtained in the above step (1) (1.3 g) in 
dioxane (5 mL) is added 4N HCl-dioxane (5 mL) and 5N HC1 (3 mL) and the mixture is 
stirred at 60°C for 10 minutes. After cooling, the reaction mixture is concentrated in 
vacuo, and the residue is dissolved in water and lyophilized to give 4-[[2- 
(dmie%lamino)emyl]amino]-3-methylbenzoate dihydrochloride (1 .35 g, yield; 98 %) 
as an amorphous powder. MS (APCI) m/z; 223 [M+H] + 

Reference Example 252 

(1) A mixture of ethyl 4,4,4-trifluoroacetoacetate (23.1 g), urea (7.54 g) and 
ethyl orthoformate (18.6 g) is stirred at 130°C under argon gas atmosphere for 1.5 
hours. To the reaction mixture is added xylene (100 mL) and the mixture is stirred at 
140°C for 17 hours. The reaction mixture is evaporated to remove solvent and the 
residue is diluted with methanol. The solution is treated with an activated carbon 
powder, concentrated in vacuo, and triturated in diisopropylether to give ethyl 2- 
hydroxy-4-trifluorome%l-5-pyrimidinecarboxylate (20.3 g, yield; 69 %) as crystals. 

MS (ESI) m/z; 235 [M-H]" 

(2) A solution of the compound obtained in the above step (1) (5.0 g) in 
phosphorus oxychloride (30 mL) is refluxed under heating for 2 hours. The reaction 
mixture is poured into water with ice and extracted with chloroform. The extract is 
washed with saturated brine, dried over anhydrous sodium sulfate and concentrated in 
vacuo. The residue is purified by column chromatography on silica gel (Solvent; n- 
hexane : ethyl acetate = 5 : 1) to give ethyl 2-chloro-4-trifluoromethyl-5- 
pyrimidinecarboxylate (4.3 g, yield; 80 %) as an oil. MS(GC-EI)m/z; 254 [M 4 ] 

(3) To a solution of the compound obtained in the above step (2) (500 mg) in 
tetrahydrofuran (3 mL) is added a solution of N,N^'-trimemylemylenediamine (421 
mg) in tetrahydrofuran (2 mL) under argon gas atmosphere and the mixture is stirred at 
room temperature for 1 hour. The reaction mixture is diluted with ethyl acetate, 
washed successively with a saturated sodium hydrogencarbonate solution, water, and 
saturated brine. The organic layer is dried over anhydrous sodium sulfate and 
concentrated in vacuo. The residue is purified by column chromatography on silica 
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gel (Solvent; chloroform : methanol = 100 : 0 -» 50 : 1) to give ethyl 2-[N-methyl-N-[2- 
(dmemylarnmo)emyl]anrino]-4-trifl^ (540 mg, 

yield; 77 %) as an oil. MS (APCI) m/z; 321 [M+H] + 

Reference Example 253 

To a solution of the compound obtained in Reference Example 86(1) (500 mg) 
in 1,2-dichloroethane (10 mL) is added triethylamine (665 uL), propionaldehyde (688 
uL), sodium triacetoxyborohydride (1.68 g), and acetic acid (546 uL) under ice-cooling. 
The mixture is stiired at room temperature for 3 days. The reaction mixture is diluted 
with chloroform and thereto is added a saturated sodium hydrogencarbonate solution. 
The mixture is extracted with chloroform and the extract is concentrated in vacuo. The 
residue is dissolved in chloroform (6 mL) and thereto is added a solution of di-tert-butyl 
dicarbonate (690 mg) in chloroform (2 mL) under ice-cooling, and the mixture is stirred 
at room temperature for 2 hours. The reaction mixture is concentrated in vacuo and 
the residue is purified by column chromatography on silica gel (Solvent; chloroform : 
methanol = 100 : 0 -»• 90 : 10) to give methyl trans-4-(dipropylamino)cyclohexane- 
carboxylate (600 mg, yield; 78 %) as an oil. MS (APCI) m/z; 242 [M+H] + 

Reference Example 254 

(1) To a solution of methyl 4-(3 -hydroxy- l-propinyl)benzoate (2 g) in methanol 
(32 mL) is added Lindlar catalyst (238 mg) and the mixture is stirred under hydrogen 
gas atmosphere at room temperature for 18 hours. To the reaction mixture is added 
Lindlar catalyst (90 mg) and the mixture is stirred for 1 hour. The reaction mixture is 
filtered to remove insoluble materials through Celite. The filtrate is concentrated in 
vacuo and the residue is purified by column chromatography on silica gel (Solvent; n- 
hexane : ethyl acetate = 100 : 0 -» 50 : 50) to give methyl 4-(3-hydroxy-l-propenyl)- 
benzoate (1.5 g, yield; 75 %) as an amorphous powder. MS (APCI) m/z; 175 [M+H- 
H 2 0] + 

(2) To a solution of the compound obtained in the above step (1) (200 mg) in 
tetrahydrofuran (4 mL) is added triethylamine (218 uL) and methanesulfonyl chloride 
(105 uL) under ice-cooling and the mixture is stirred for 30 minutes. The reaction 
mixture is diluted with ethyl acetate and thereto is added 10 % citric acid solution. 
The mixture is extracted with ethyl acetate and the extract is washed successively with 
water and saturated brine, dried over anhydrous sodium sulfate, and concentrated in 
vacuo. To the residue is dissolved in dimethylformamide (2 mL) and thereto is added 
2M dimemylanmie/tetrahydrofuran (2 mL). The mixture is stirred at room 
temperature for 2 days. The reaction mixture is diluted with ethyl acetate, washed 
with a saturated sodium hydrogencarbonate solution, and concentrated in vacuo. The 
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residue purified by column chromatography on silica gel (Solvent; chloroform : 
methanol = 100 : 0 -»• 90 : 10) to give methyl 4-[3-(cnmemylamino)-l-propenyl]- 
benzoate (198 mg, yield; 87 %) as an oil. MS (APC1) m/z; 220 [M+H] + 
Reference Ex am ple 255 

5 To a solution of methyl 4-(3-tosyloxypropyl)benzoate (500 mg) in dimethyl- 

formamide (3 mL) is added 2M dimemylamine solution in tetrahydrofuran (2.2 mL) and 
the mixture is stirred at 50°C for 15 hours. The reaction mixture is diluted with ethyl 
acetate, washed with a saturated sodium hydrogencarbonate solution and concentrated 
in vacuo. The residue is purified by column chromatography on silica gel (Solvent; 

10 chloroform : methanol = 100 : 0 -*> 90 : 10) to give methyl 4-[3-(dmethylamino)- 
propyl]benzoate (357 mg, yield; quantitative) as an oil. MS (APCI) m/z; 222 [M+H] + 

Reference Example 256 

Methyl 4-(3-hydroxy-l-propynyl)benzoate is treated in the same manner as 
described in Reference Example 254(2) to give methyl 4-[3-(l-pyrrohdinyl)-l- 
1 5 propynyl]benzoate (463 mg, yield; 91 %) as an oil. MS (APCI) m/z; 244 [M+H] + 

Reference Example 257 

Tert-butyl 4-fluorobenzoate is treated in the same manner as described in 
Reference Example 251 to give 4-[2Kdimethylamino)ethyl]aminobenzoic acid 
dihydrochloride as an amorphous powder. MS (APCI) m/z; 209 [M+H] + 
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Reference Examples 258 to 303 

The corresponding materials are treated in the same manner as described in 
either one of the aforementioned Reference Examples to give the compounds as shown 
in the following Table 39. 

Table 39 (No. 1) 
^ '''COOR 



Ref.Ex.Nos. 


R' 


R 


Physicochemical properties etc. 


258* 


^^^^ 


H 


amorphous powder 
MS (APCI) 198 [M+H]+ 


259 


/ \ 
MeN^ / ir \ 


Me 


oil 

MS (APCI) 255 [M+H]+ 


260 


r\ 

Me Me 


Me 


oil 

VAX 

MS (APCI) 228 [M+H]+ 


261 


cr 


Me 


oil 

MS (APCI) 226 [M+H]+ 


262 




Me 


oil 

MS (APCI) 228 [M+H]+ 


263 


i 

Me 


Me 


oil 

MS (APCI) 244 [M+H]+ 


264 


Boc^X^ 
! 


Me 


amorphous powder 
MS (APCI) 326 [M+H]+ 


265 


Me 

Boc N A Me 
? 


Me 


amorphous powder 
MS (APCI) 300 [M+H]+ 


266 


BoCv K1 ^n-Pr 
N 

¥ 


Me 


amorphous powder 
MS (APCI) 300 [M+H]+ 



*: hydrochloride 

Me: methyl group, Et: ethyl group, n-Pr: n-propyl group, 
Boc: tert-butoxycarbonyl group 
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Table 39 (No. 2) 



R 'xx 


Ref.Ex.Nos. 


R' 


Physicochemical properties etc. 


267 


MeN^ 1 


oil 

MS (APCI) 269 [M+H]+ 


268 


/ M . .Slli,. 

\ N 

Me . 


oil 

MS (APCI) 297 [M+H]+ 


269 


Me 

i 

Me' N ^ N N w "-. 
Me 


oil 

MS (APCI) 257 [M+H]+ 


270 


Me 


oil 

MS (APCI) 291 [M+HJ+ 


271 


H 2 N w 


amorphous powder 
MS (APCI) 283 [M+H]+ 


272 




amorphous powder 
MS (APCI) 226 [M+H]+ 


273 




oil 

MS (APCI) 242 [M+H]+ 


274 




oil 

MS (APCI) 240 [M+H]+ 



Me: methyl group 
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"a 

^^COOR 


Ref.Ex.Nos. 


K 


IV 


PVivQirnolipmical r>ror)erties etc. 


275 


r 

Et^Boc 


Me 


amorphous powder 
MS (APCD 331 [M+H]+ 


276 


Me ? 
Me 2 N^f^N^Me 
Me 1 


t-Bu 


amorphous powder 
MS (APCD 349 [M+H]+ 


277 


o 

Me ii 

Me 2 N"^i^N'>r7 
Me 1 v 


t-Bu 


amorphous powder 
MS (APCI) 375 [M+H]+ 



*: hydrochloride 
Me: methyl group, Et: ethyl group, t-Bu: tert-butyl group 



Table 39 (No. 4) 



Me R' 

MeaN^^v^N^^. 

o 


Ref.Ex.Nos. 


R' 


Physicochemical properties etc. 


278 


0 


amorphous powder 
MS (APCI) 375 [M+H]+ 


279 




amorphous powder 
MS (APCI) 401 [M+H]+ 


280 




amorphous powder 
MS (APCI) 361 [M+H]+ 


281 


n-Pr 


amorphous powder 
MS (APCI) 349 [M+H]+ 


282 


i-Bu 


amorphous powder 
MS (APCD 363 [M+H]+ 



Me: methyl group, n-Pr: n-propyl group, i-Bu: isobutyl group, 



t-Bu: tert-butyl group 
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Table 39 (No. 5) 





^OMe 
Q 


Ref.Ex.Nos. 


R' 


i IiySlL^wllOLLllC'Cll pujpwiuvo wtv. 


283 


HN— (~\-0 

i-. t \ / 

Boc 


brown oil 

IVlO v^AJ JO / [JLVI » 1NX14J i 


284 


-Boc 

Me HN 

Me^^ 

Ox 


TviYYvxm cw 1 
UIUWll UJJ. 

MS (APCI) 369 [M+NKJH- 


285 


Ft 

(Z) V\ / 

Et' \=/ 


amorphous powder 
f APCTl 248 TM+H1+ 


286 


<Z) "C N ^=/ 


amorphous powder 
MS (APCI) 246 [M+HJ+ 


287 


1 

Et 


amorphous powder 
MS (APCI) 249 [M+H]+ 


288 




amorphous powder 
MS (APCI) 248 [M+H]+ 


289 


Me 


amorphous powder 
MS (APCI) 208 [M+H]+ 



Me: methyl group, Et: ethyl group, Bzl: benzyl group, 
Boc: tert-butoxycarbonyl group 



+ 
'•4 
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Table 39 (No. 6) 





^OMe 

o 


Ref.Ex.Nos. 


R 


l^Tivcifrr*f*Vipmir*^1 Tvrnnftrti GS etc 


290 


Me 2 N- 


amorphous powder 
MS(APCI) 350/352 [M+H]+ 


291 


Et 2 N- 


amorphous powder 
MS (APCI) 378/380 [M+H]+ 


292 


O 


amorphous powder 
MS (APCI) 376/378 [M+H]+ 


Me: methyl group, Et: ethyl group 

Table 39 (No. 7) 


R 

Me ° 


Ref.Ex.Nos. 


R 


Physicochemical properties etc. 


293 




amorphous powder 
MS(APCI)319[M+H]+ 


294 


Me 


amorphous powder 
MS (APCI) 279 [M+H]+ 


295 


Et 


amorphous powder 
MS (APCI) 293 [M+H]+ 



5 Me: methyl group, Et: ethyl group 
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Table 39 (No. 8) 



: 

o 


Ref.Ex.Nos. 


R' 


R" 


Physicochemical properties etc. 


296 


Et 2 N- 


Me 


amorphous powder 
MS (APCI) 293 [M+H]+ 


297 


N 

Me 




amorphous powder 
MS (APCI) 369 [M+H]+ 


298 


CP" 


CP 


amorphous powder 
MS (APCI) 395 [M+H]+ 


299 


CP" 


CP 


oil 

MS (APCI) 409 [M+H]+ 



Me: methyl group, Et: ethyl group 



Table 39 (No. 9) 



R 



>-OEt 
O 



Ref.Ex.Nos. 


R' 


Physicochemical properties etc. 


300 


r> 


oil 

MS (APCI) 410 [M+H]+ 


301 


O N— 


oil 

MS (APCI) 426 [M+H]+ 


302 


Me 


oil 

MS (APCI) 398 [M+H]+ 


303 




oil 

MS (APCI) 424 [M+H]+ 



Me: methyl group, Et: ethyl group 

Reference Example 304 

(1) To a solution of 6-oxo-l,4,5 3 6-tetrahydropyridazine-3-carboxylic acid (20 

g) in acetic acid (50 mL) is added 25 % hydrobromic acid/acetic acid (200 mL) and 
thereto is added dropwise dimethylsulfoxide (22.0 g) at room temperature. The 
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mixture is stirred at room temperature for 3 days. The resultant precipitates are 
collected by filtration, washed successively with acetic acid and water and dried at 40°C 
overnight to give 6-oxo-l,6^imydropvridazine-3-carboxylic acid (10.55 g, yield; 54 %) 
as colorless crystals. MS (ESI) m/z: 139 [M-H]- 
5 (2) To a solution of the compound obtained in the above step (1) (1.0 g) in toluene (5 
mL) is added thionyl chloride (3 mL) and two drops of dimethylformamide under ice- 
cooling, and the mixture is stirred at 80°C for 3 hours. After cooling, the reaction 
mixture is concentrated and to the residue is added ether. The resultant crystals are 
collected by filtration, washed with ether and dried to give ethyl 6-chloro-l,6- 

10 dihydropyridazine-3-carboxylate (813 mg, yield; 61 %) as a colorless powder. MS 
(APCI)m/z: 187/189 [M+EQ+ 
Reference Example 305 

To a solution of ethyl 4-cyclohexanonecarboxylate (5 g), N,N-dimethyl- 
ethylene-l,2-diamine (6.45 mL) and acetic acid (3.36 mL) in chloroform (50 mL) is 

1 5 added sodium triacetoxyborohydride (9.8 g) under ice-cooling and the mixture is stirred 
at room temperature overnight. To the reaction mixture is added a saturated sodium 
hydrogencarbonate solution. After stirring, the mixture is basified with potassium 
carbonate and extracted with chloroform (x 2). The extract is dried and concentrated 
in vacuo. The resultant crude product is purified by flash column chromatography on 

20 silica gel (Biotage, Flash 75M, solvent; chloroform/methanol/aqueous ammonia = 19 : 
1 : 0.3) to give ethyl 4-(2-d^emylaminoethylamino)cyclohexanecarboxylate (a mixture 
of cis- and trans-isomer, 6.63 g, yield; 94 %) as an oil. MS (APCI) m/z: 243 [M+H]+ 

Reference Example 306 

The corresponding compounds are treated in the same manner as described in 

25 Reference Example 242 to give ethyl 4-(3-dimemylamino-2,2-dimethylpropoxy)-3- 
hydroxybenzoate (MS (APCI) m/z: 296 [M+H]+). To a solution of the compound (80 
mg) in dimethylformamide (1.5 mL) is added sodium hydride (60 % dispersion in 
mineral oil, 22.7 mg) and the mixture is stirred for 20 minutes. To the mixture is 
added 4-(2-chloroethyl)morpholine hydrochloride (55.4 mg) and the mixture is stirred at 

30 room temperature for one day. The reaction mixture is diluted with water and 
extracted with chloroform (x 3). The extract is concentrated in vacuo and the resultant 
product is purified by flash column chromatography on NH-silica gel (solvent; ethyl 
acetate/n-hexane = 5 : 95 25 : 75) to give ethyl 4-(3-dimemylamino-2,2-dimethyl- 
propoxy)-3-(2-morpholin-4-iyethoxy)benzoate (53 mg, yield; 70 %) as an oil. MS 

3 5 (APCI) m/z: 409 [M+H]+ 
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Reference Example 307 

To a solution of methyl 6-chloronicotinate (10 g) in N,N-dimethylsulfoxide (15 
mL) is added N,N-dimethylethylenediamine (10 mL) and the mixture is stirred at 75°C 
overnight. The reaction mixture is diluted with water and extracted with ethyl acetate. 
The extract is concentrated in vacuo and the resultant product is purified hy flash 
column chromatography on Mi-silica gel (solvent; n-hexane/ethyl acetate =1 : 1) to 
give methyl 6-[(2-dimetWamino)ethyl]aminonicotinate (4.09 g, yield; 31 %) as a yellow 
liquid. MS (APC1) m/z: 224 [M+H]+ 

Reference Example 308 

(1) To a suspension of 1 -amino-2-methyl-2-propanethiol hydrochloride (75 mg) 
in N,N-dimethylformamide (2 mL) is added sodium hydride (60 % dispersion in 
mineral oil, 50 mg) and the mixture is stirred at room temperature for 30 minutes. To 
the mixture is added tert-butyl 4-fluorobenzoate (50 mg) and the mixture is stirred at 
70°C for 4 hours. The reaction mixture is diluted with water and extracted with ethyl 
acetate. The extract is concentrated in vacuo and the resultant product is purified by 
flash column chromatography on NH-silica gel (solvent; ethyl acetate) to give tert-butyl 
4-[(2-ammo-l,l-dimethylethyl)thio]benzoate (54 mg, yield; 75 %) as a colorless oil. 

MS (APCI) m/z: 282 [M+H]+ 

(2) The compound obtained in the above step (1) (59 mg) is treated in the same 
manner as described in Example 618 (1) to give tert-butyl 4-[(2-dimethylamino-l,l- 
dimethylethyl)thio]benzoate (40 mg, yield; 62 %) as a yellow oil. MS (APCI) m/z: 

310 [M+H]+ 
Reference Example 309 

(1) To a solution of 4-mercaptobenzoic acid (1.5 g) in methanol (20 mL) is 
added cone, sulfuric acid (0.5 mL) and the mixture is refluxed under heating overnight. 
The reaction mixture is evaporated to remove solvent and the residue is neutralized with 
a saturated sodium hydrogencarbonate solution. The mixture is extracted with ethyl 
acetate and the extract is concentrated in vacuo to give methyl 4-mercaptobenzoate (1.6 
g, yield; 99 %) as a colorless oil. MS (APCI) m/z: 167 [M-H]- 

(2) The compound obtained in the above step (1) (50 mg) is treated in the same 
manner as described in Example 381 to give methyl 4-[(3-dimemylamino-2,2- 
dimethylpropyl)thio]benzoate (58 mg, yield; 69 %) as a brown oil. MS (APCI) m/z: 
282[M+H]+ 

Reference Example 310 

(1) To a solution of diethanolamine (5.0 g) and sodium carbonate (5.5 g) in 
water (25 mL) is added portionwise 2-nitrobenezenesulfonyl chloride (10.5 g) at 65°C 



WO 2004/064721 



PCT/JP2004/000617 



285 

and the mixture is stirred at 90°C for 3 hours. The reaction mixture is diluted with 
water and extracted with ethyl acetate. The extract is concentrated in vacuo and to the 
residue is added thionyl chloride (10 mL). The mixture is stirred at 90°C for 2 hours. 
The reaction mixture is poured into water and the mixture is extracted with chloroform. 
The extract is concentrated in vacuo and the residue is purified by flash column 
chromatography on silica gel (solvent; n-hexane/ethyl acetate = 4 : 1) to give N,N-di-(2- 
chloroethyl)-2-nitrobenzenesulfonamide (7.1 g, yield; 46 %) as a yellow liquid. MS 

(APCI) m/z: 327/329 [M+H]+ 

(2) The compound obtained in the above step (1) (2.0 g) and methyl trans-4- 
aminocyclohexanecarboxylate (1.0 g) are treated in the same manner as described in 
Example 434 (1) to give methyl trans^-[4-(2-mtrobenzenesulfonyl)piperazin-l-yl]- 
cyclohexanecarboxylate (1.29 g, yield; 61 %) as a yellow oil. MS (APCI) m/z: 412 
[M+H]+ 

Reference Example 311 

Methyl frans-4-|N-(tert-butoxycarbonyl)-N-^^^ 
cyclohexanecarboxylate (compound obtained in Reference Example 114, 2.0 g) is 
treated in the same manner as described in Example 404 (2) to give methyl trans-4-[N- 
[2-(dimetbylamino)emyl]amino]cyclohexanecarboxylate (1.5 g, yield; 82 %) as 
colorless crystals. MS (APCI) m/z: 229 [M+H]+ 
Reference Example 312 

The corresponding compounds are treated in the same manner as described in 
Reference Example 256 to give methyl 4-[3-(memylammo)-l-propynyl]benzoate. To 
a solution of the compound (227 mg) in chloroform (4 mL) is added di-tert-butyl 
dicarbonate under ice-cooling and the mixture is stirred at room temperature overnight. 
The reaction mixture is concentrated in vacuo and the resultant product is purified by 
column chromatography on silica gel (solvent; n-hexane/ethyl acetate = 8 : 1) to give 
methyl 4-[3-(N-methy-N-tert-butoxycarbonylamino)-l-propynyl]benzoate (225 mg, 
yield; 86 %) as colorless crystals. MS (APCI) m/z: 321 [M+NH4]+ 
Reference Example 313 

The corresponding compounds are treated in the same manner as described in 
Reference Example 254 to give methyl 4-[3-(memylamino)-cis-l-propenyl]benzoate 
and then the compound (135 mg) is treated in the same manner as described in 
Reference Example 312 to give methyl 4-[3-(N-me%-N-tert-butoxycarbonylamino)-l- 
propenyl]benzoate (135 mg, yield; 86 %) as colorless crystals. MS (APCI) m/z: 323 
[M+NH4]+ 
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Reference Example 314 

The corresponding compounds are treated in the same manner as described in 
Reference Example 255 to give methyl 4<3Kmemylamino)propyl]benzoate and then 
the compound (117 mg) is treated in the same manner as described in Reference 
Example 312 to give methyl 4-[3-(N-methy-N-tert-butoxycarbonylamino)propyl]- 
benzoate (123 mg, yield; 90 %) as colorless crystals. MS (APCI) m/z: 325 [M+NEL,]+ 
Reference Examples 315 to 355 

The corresponding materials are treated in the same manner as described in 
either one of the aforementioned Reference Examples to give the compounds as shown 
in the following Table 40. 



Table 40 (No. 1) 



R-^^— COOMe 


Ref.Ex.Nos. 


R 


Physicochemical properties etc. 


315 


Boc 
i 


colorless crystals 
MS (APCI) 337 [M+NH4]+ 


316 


Boc 
i 


colorless crystals 
MS (APCI) 339 [M+NH4]+ 


317 


Boc 
i 


colorless crystals 
MS (APCI) 335 [M+NH4]+ 



Me: methyl group, Boc: tert-butoxycarbonyl group 
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Table 40 (No. 2) 





Me Me 


X^OEt 
0 


Ref.Ex.Nos„ 


R 


Physicochemical properties etc. 


318 


Me N v ^ 
Me^ 


oil 

MS (APCI) 395 [M+H]+ 


319 


Me 


oil 

MS (APCI) 367 [M+H]+ 


320 


Me 
Me^Me 


oil 

MS (APCI) 423 [M+H]+ 


321 




oil 

MS (APCI) 393 [M+H]+ 


322 




oil 

MS (APCI) 407 [M+H]+ 


323 


Me 

Me^-~°- 


oil 

MS (APCI) 381 [M+H]+ 



Me: methyl group 



Table 40 (No. 3) 







Me Skl/ Me 
N 

J 




Me 




0 


Ref.Ex.Nos. 


R" 


Physicochemical properties etc. 


324 


Et 


oil 

MS (APCI) 325 [M+H]+ 



5 



Me: methyl group, Et: ethyl group 
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Table 40 (No. 4) 





Ref.Ex.Nos. 


R 


R" 


Physicochemical properties etc. 


325 


Me 


Et 


amorphous powder 
MS (APCI) 305 [M+H]+ 


326 


-< 


Et 


oil 

MS (APCI) 331 [M+H]+ 


327 




Et 


amorphous powder 
MS (APCI) 357 [M+H]+ 



Me: methyl group, Et: ethyl group 
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Me: methyl group 
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Table 40 (No. 6) 



/""\ /~" COOMe 
R 


Ref.Ex.Nos. 


R 


Physicochemical properties etc. 


339 


Me 

1 


oil 

MS (ESI) 242 [M+H]+ 


340 


Me ^ 

0 >" N w N - 


oil 

MS (ESI) 283 [M+H]+ 


341 


Me Mf a* 

N Me 
1 


oil 

MS (ESI) 256 [M+H]+ 


342 


Me 

Me^^ ^ 


oil 

MS (ESI) 270 [M+H]+ 


JHJ 


Me Me 
MeO^, y-Me 
^— N 


oil 

MS (ESI) 286 [M+H]+ 


A A 

344 


Me /-^ 

) — N N— 
Me w 


oil 

MS (ESI) 283 [M+H]+ 






oil 

MS (ESI) 274 [M+H]+ 


346 


EtO-\ / \ 

— N N- 

\ / 


oil 

MS (ESI) 313 [M+H]+ 


347 


Me 


oil 

MS (ESI) 269 [M+H]+ 


348 


Me 
ur , Me i 

Me 1 


oil 

MS (ESI) 286 [M+H]+ 


349 


Me 

H0 ^N^Me 
1 


oil 

MS (EST) 272 [M+H]+ 



Me: methyl group, Et: ethyl group 
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Table 40 (No. 7) 



— ^XOO-t-Bu 


Ref.Ex.Nos. 


R 


Physicochemical properties etc. 


350 


t-Bu 


oil 

MS (ESI) 389 [M+H]+ 


351 




oil 

MS (ESI) 377 [M+H]+ 


352 


(V 


oil 

MS (ESI) 399 [M+H]+ 


353 


Me 


oil 

MS (ESI) 347 [M+H]+ 


354 




oil 

MS (ESI) 373 [M+EQ+ 


355 


>~ 


oil 

MS (ESI) 373 [M+H]+ 



Me: methyl group, t-Bu: tert-butyl group 
Reference Examples 356 to 357 

The corresponding materials are treated in the same manner as described in 
5 either one of the aforementioned Reference Examples to give the compounds as shown 
in the following Table 41 . 

Table 41 



R^OOR" 


Ref.Ex 
.Nos. 


R 1 


R" 


Physicochemical properties etc. 


356 




t-Bu 


oil 

MS (APCI) 305 [M+H]+ 


357 


Me 


Et 


oil 

MS (APCI) 263 [M+H]+ 



Me: methyl group, Et: ethyl group, t-Bu: tert-butyl group 
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CLAIMS 



1. 



A compound of the formulaf I ]: 



R -(O^-Y-Z-N 




[I] 



wherein R is 

(A) a substituted aryl group, 

(B) an optionally substituted nitrogen-containing aliphatic heteromonocyclic group, 

(C) a substituted cyclo-lower alkyl group, 



(E) a substituted heteroaryl group, 

R 2 is (a) an optionally substituted heteroaryl group or (b) an optionally substituted aryl 
group, 

Y is a single bond, a lower alkylene group or a lower alkenylene group, 
Z is a group of the formula: -CO-, -CH2-, -SO2- or 



Q is a lower alkylene group, and q is an integer of 0 or 1 or a pharmaceutically 
acceptable salt thereof 



(A) an aryl group substituted by one to three groups selected from the group 
consisting of (i) a hydroxyl group; (ii) a halogen atom; (iii) a lower alkyl group; (iv) an 
amino group optionally substituted by one or two groups selected from a lower alkyl 
group optionally substituted by a hydroxyl group, a lower alkoxy-lower alkyl group, an 
amino-lower alkanoyl group optionally substituted by a group selected from a lower 
alkyl group, a lower alkoxycarbonyl group and a group of the formula: 



(D) an optionally substituted amino group, or 




CN 



2. 



The compound according to Claim 1 in which R is 



R 



31 



o 




o 
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in which R 31 is a lower alkyl group at the amino moiety, a (mono- or di-lower 
alkyl) amino-lower alkyl group, a (mono- or di-lower alkyl)carbamoyl group, a lower 
alkanoyl group optionally substituted by a hydroxyl group, a cyclo-lower alkylcarbonyl 
group, a lower alkoxy-lower alkanoyl group, a lower alkoxy-lower alkoxycarbonyl 
5 group, a cyclo-lower alkyl-lower alkyl group, a lower alkylsulfonyl group, an aryl- 
lower alkyl group optionally substituted by a (mono- or di-lower alkyl)amino group, a 
lower alkenoyl group, a thiocarbamoyl group optionally substituted by a lower alkyl 
group, a heteroarylcarbonyl group, a mtrogen-containing aliphatic heteromonocyclic 
group-substituted lower alkyl group, a nitrogen-containing aliphatic heteromonocyclic 
10 group-substituted lower alkanoyl group, an arylsulfonyl group optionally substituted by 
a (mono- or di-lower alkyl)amino group at the aryl moiety; a group of the formula: 




in which R 32 is a lower alkoxy group and a nitrogen-containing aliphatic 
heteromonocyclic group optionally substituted by a lower alkyl group, (v) a lower 

15 alkoxy group optionally substituted by a group selected from an amino group (said 
amino group being optionally substituted by a group(s) selected from a lower alkyl 
group and an aryl-lower alkyl group), a heteroaryl group optionally substituted by a 
lower alkyl group and a nitrogen-containing aliphatic heteromonocyclic group 
optionally substituted by a lower alkyl group; (vi) an amino-lower alkyl group 

20 optionally substituted by a group selected from a lower alkyl group optionally 
substituted by a hydroxyl group, a lower alkanoyl group, a (mono- or di-lower 
alkyl)amino-lower alkyl group, a (mono- or di-lower alkyl)amino-lower alkoxycarbonyl 
group, a lower alkoxy-lower alkanoyl group, a (mono- or di-lower alkyl)carbamoyl 
group, a lower alkoxy-lower alkoxycarbonyl group, a lower alkoxy-lower alkyl group, a 

25 cyclo-lower alkylcarbonyl group, an aryl-lower alkyl group, a cyclo-lower alkyl group, 
a cyclo-lower alkyl-lower alkyl group, a mtrogen-containing aliphatic heteromonocyclic 
group-substituted lower alkoxycarbonyl group and a group of the formula: 




in which R 33 is an amino group, a (mono- or di-lower alkyl) amino group or a (mono- or 
30 di-lower alkyl) amino-lower alkylamino group; (vii) a nitrogen-containing aliphatic 
heteromonocyclic group-substituted lower alkyl group optionally substituted by a group 
selected from a hydroxyl group, a lower alkyl group optionally substituted by a 
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hydroxyl group, a lower alkoxy-lower alkyl group and a carbamoyl group; (viii) a 
carbamoyl group optionally substituted by a group selected from a lower alkyl group, a 
(mono- or di-lower alkyl)amino-lower alkyl group, a heteroaryl group-substituted lower 
alkyl group and a nitrogen-containing aliphatic heteromonocyclic group-substituted 
5 lower alkyl group; (ix) a nitrogen-containing aliphatic heteromonocyclic group 
optionally substituted by a lower alkyl group (said nitrogen-containing aliphatic 
heteromonocyclic group may bond to the aryl moiety via an oxygen atom); (x) a nitro 
group; (xi) a cyclo-lower alkyloxy group optionally substituted by a (mono- or di-lower 
alkyl)amino group; (xii) a lower alkenyl group optionally substituted by a group 
10 selected from a (mono- or di-lower alkyl)amino group and a nitrogen-containing 
aliphatic heteromonocyclic group; (xiii) a lower alkynyl group optionally substituted by 
a group(s) selected from a (mono- or di-lower alkyl)amino group and a nitrogen- 

* 

containing aliphatic heteromonocyclic group; (xiv) a lower alkylthio group optionally 
substituted by a (mono- or di-lower alkyl)amino group; and (xv) a cyclo-lower alkyl- 

1 5 lower alkoxy group optionally substituted by a (mono- or di-lower alkyl)amino group at 
the cyclo-lower alkyl moiety, 

(B) a nitrogen-containing aliphatic heteromonocyclic group optionally 
substituted by a group selected from a lower alkyl group, a nitrogen-containing aliphatic 
heteromonocyclic group-substituted lower alkanoyl group, a (mono- or di-lower 

20 alkyl)amino-lower alkanoyl group, a lower alkoxy-lower alkyl group, a (mono- or di- 
lower alkyl)amino-lower alkyl group, a cyclo-lower alkyl group, a heteroaryl group, a 
nitrogen-containing aliphatic heteromonocyclic group optionally containing one or 
more double bond in the ring moiety and optionally substituted by a group(s) selected 
from a lower alkyl group, a lower alkoxy-lower alkyl group, a carbamoyl group and a 

25 lower alkanoyl-amino group and an amino group optionally substituted by a group(s) 
selected from a lower alkyl group, a (mono- or di-lower alkyl)amino group, a cyclo- 
lower alkyl-carbonyl group, a lower alkenoyl group, a heteroarylcarbonyl group, a 
lower alkoxy-lower alkyl group, a lower alkanoyl group and a nitrogen-containing 
aliphatic heteromonocyclic group, 

30 (C) a cyclo-lower alkyl group substituted by a group selected from a group 

consisting of (i) an amino group optionally substituted by a group selected from a lower 
alkyl group, a (mono- or di-lower alkyl) amino-lo wer alkanoyl group, a nitrogen- 
containing aliphatic heteromonocyclic group-substituted lower alkanoyl group, a 
(mono- or di-lower alkyl)amino-lower alkyl group, a lower alkanoyl group, a cyclo- 

35 lower alkylcarbonyl group, a lower alkenoyl group, a heteroarylcarbonyl group, an 
arylcarbonyl group optionally substituted by a halogen atom(s), a lower alkyl- 
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thiocarbamoyl group, a lower alkoxycarbonyl group, a cyclo-lower alkyl group, a group 
of the formula: 

NC R 

in which R 34 is a (mono-or di-lower alkyl)amino group, a cyclo-lower alkyl-lower alkyl 

5 group and a lower alkylsulfonyl group; (ii) an amino-lower alkyl group optionally 
substituted by a group selected from a lower alkyl group optionally substituted by a 
hydroxyl group, a (mono- or di-lower alkyl) amino-lower alkanoyl group, a nitrogen- 
containing aliphatic heteromonocyclic group-substituted lower alkanoyl group, a 
nitrogen-containing aliphatic heteromonocyclic group-substituted lower alkyl group, a 

10 (mono- or di-lower alkyl)amino-lower alkyl group, a heteroaryl group-substituted lower 
alkyl group, a lower alkoxy-lower alkyl group, a lower alkanoyl group, a 
heteroarylcarbonyl group (the heteroaryl moiety of said group is optionally substituted 
by a lower alkyl group), a cyclo-lower alkylcarbonyl group, an axyl-lower alkyl group, a 
cyclo-lower alkyl group, a cyclo-lower alkyl-lower alkyl group, a lower alkylsulfonyl 

15 group, a lower alkoxycarbonyl group, a mono- or di-lower alkylcarbamoyl group and an 
arylcarbonyl group optionally substituted by a group(s) selected from a halogen atom 
and a lower alkoxy group, a lower alkoxy-lower alkanoyl group and a lower alkanoyl 
group; (iii) a nitrogen-containing aliphatic heteromonocyclic group optionally 
substituted by a group(s) selected from a hydroxyl group, a lower alkyl group, a lower 

20 alkanoyl group and a lower alkoxy-lower alkyl group; (iv) a nitrogen-containing 
aliphatic heteromonocyclic group-substituted lower alkyl group (said nitrogen- 
containing aliphatic heteromonocyclic group is optionally fused to a benzene ring and 
optionally substituted by a group selected from a lower alkyl group, a carbamoyl (or 
thiocarbamoyl) group, a hydroxyl group, a lower alkoxy-lower alkyl group, a lower 

25 alkanoyl group and a (mono- or di-lower alkyl)amino group); (v) a mono- or di-lower 
alkylamino-lower alkoxy group; and (vi) a carbamoyl group optionally substituted by a 
group(s) selected from a nitrogen-containing aliphatic heteromonocyclic group- 
substituted lower alkyl group optionally substituted by a lower alkyl group, a (mono- or 
di-lower alkyl)amino group and a lower alkyl group, 

30 (D) an amino group optionally substituted by a lower alkyl group, or 

(E) a heteroaryl group optionally substituted by a group selected from (i) an 
amino-lower alkyl group optionally substituted by a group(s) selected from a lower 
alkyl group and a lower alkoxy-lower alkyl group; (ii) an amino group optionally 
substituted by a group selected from a cyclo-lower alkylcarbonyl group, a (mono- or di- 



WO 2004/064721 PCT/JP2004/000617 



296 



lower alkyl)amino-lower alkyl group, a lower alkanoyl group, a lower alkenoyl group, a 
(mono- or di-lower alkyl)thiocarbamoyl group, a (mono- or di-lower alkyl)carbamoyl 
group and a lower alkyl group; (iii) a carbamoyl group optionally substituted by a group 
selected from a lower alkyl group, a nitrogen-containing aliphatic heteromonocyclic 
5 group-substituted lower alkyl group and a (mono- or di-lower alkyl)amino-lower alkyl 
group; (iv) a lower alkyl group optionally substituted by a halogen atom(s); (v) a 
(mono- or di-lower alkyl)amino-lower alkoxy group; (vi) an oxo group; and (vii) a 
group of the following formula: 




10 wherein ring A is a nitrogen-containing aliphatic heteromonocyclic group optionally 
substituted by a lower alkyl group and optionally fused to a benzene ring, Y* is a single 
bond, a lower alkylene group or a lower alkenylene group and p is an integer of 0 or 1 , 

R 2 is (a) a heteroaryl group optionally substituted by the same or different one to three 
1 5 groups selected from a lower alkyl group, a lower alkoxy group and a (mono- or di- 
lower alkyl)amino group or (b) an aryl group optionally substituted by the same or 
different one to three groups selected from a lower alkyl group, a halogen atom, a 
halogeno-lower alkoxy group, a (mono- or di-lower alkyl)amino group, a lower alkoxy 
group, a nitro group, a lower alkoxy-lower alkyl group, a hydroxyl group, a lower 
20 alkanoyl group and a lower alkoxycarbonyl group. 

3. The compound according to Claim 2 in which the aryl group in R 1 and 

R 2 is phenyl group or naphthyl group. 

4. The compound according to Claim 2 in which the nitrogen-containing 
aliphatic heteromonocyclic group in R 1 and R 2 is a 4- to 8-membered nitrogen- 

25 containing aliphatic heteromonocyclic group. 

5. The compound according to Claim 4 in which the nitrogen-containing 
aliphatic heteromonocyclic group is an azetidinyl group, a pyrrolidinyl group, an 
imidazolidinyl group, a pyrazolidinyl group, a piperidyl group, a piperazinyl group, an 
azepinyl group, a diazepinyl group, an azeocinyl group, a diazeocinyl group, a 3- 

30 pyrrolinyl group or a morpholinyl group. 

6. The compound according to Claim 2 in which the heteroaryl group in 
R 1 and R 2 is a 5- to 10-membered mono-or bicyclic heteroaryl group. 
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7. The compound according to Claim 6 in which the heteroaryl group is a 
nitrogen-containing heteroaryl group selected from a pyrrolyl group, an imidazolyl 
group, a pyrazolyl group, an oxazolyl group, a thiazolyl group, an isothiazolyl group, an 
isoxazolyl group, a pyridyl group, a dihydropyridyl group, a pyrazinyl group, a 

5 pyrimidinyl group, a telxahydropyriiiiidinyl group, a furopyrimidinyl group, a 
pyridazinyl group, an imidazolidinyl group, an indolyl group, a quinolyl group, an 
isoquinolyl group, a purinyl group, a lH-indazolyl group, a quinazolinyl group, a 
cinnolinyl group, a quinoxalinyl group, a phthalazinyl group and a pteridinyl group or 
an oxygen- or sulfur-containing heteroaryl group selected from a furyl group, a pyranyl 

10 group, a thienyl group, a benzofuryl group and a benzothienyl group. 

8. The compound according to one of the Claims 2 to 7 in which Y is a 
single bond, a lower alkylene group or a lower alkenylene group, Z is -CO- , R is a 
phenyl group substituted by a group selected from a lower alkoxy group, a lower alkyl 
group and a halogen atom, a lower alkoxy group-substituted heteroaryl group or a lower 

1 5 alkyl group-substituted heteroaryl group and q is an integer of 0. 

9. The compound according to one of Claims 2 to 7 in which Y is a 
single bond, Z is -CH 2 - , R 2 is a lower alkoxyphenyl group and q is an integer of 0. 

1 0. The compound according to Claim 8 or 9 in which R 1 is 

(a) a phenyl group substituted by a group selected from (i) a lower alkoxy 
20 group substituted by a group selected from a (mono- or di-lower alkyl)amino group and 

a nitrogen-containing aliphatic heteromonocyclic group, (ii) a lower alkyl group 
substituted by a group selected from a (mono- or di-lower alkyl)amino group and a 
nitrogen-containing aliphatic heteromonocyclic group, and (iii) an amino group 
substituted by a group selected from a lower alkyl group, a cyclo-lower alkylcarbonyl 
25 group, a (mono- or di-lower alkyl)amino-lower alkyl group, a lower alkoxy-lower 
alkoxycarbonyl group, a nitrogen-containing aliphatic heteromonocyclic group- 
substituted lower alkyl group, a lower alkanoyl group and a lower alkenoyl group, 

(b) a cyclo-lower alkyl group substituted by a group selected from (i) an 
amino-lower alkyl group optionally substituted by a group(s) selected from a lower 

30 alkyl group, a hydroxy-lower alkyl group, a (mono- or di-lower alkyl)amino-lower 
alkyl) group, a lower alkanoyl group, a cyclo-lower alkylcarbonyl group and a lower 
alkoxy-lower alkyl group; (ii) a nitrogen-containing aliphatic heteromonocyclic group 
optionally substituted by a hydroxyl group; and (iii) an amino group substituted by a 
group selected from a lower alkyl group, a (mono- or di-lower alkyl )amino-lower alkyl 

35 group, a lower alkanoyl group, a heteroarylcarbonyl group, a lower alkylsulfonyl group 
and a lower alkyl-thiocarbamoyl group, or 
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(c) a nitrogen-containing aliphatic heteromonocyclic group substituted by a 
group selected from (i) a lower alkyl group, (ii) an amino group optionally substituted 
by a group selected from a lower alkyl group, a (mono- or di-lower alkyl) amino-lower 
alkyl group and a cyclo-lower alkylcarbonyl group and (iii) a nitrogen-containing 
aliphatic heteromonocyclic group substituted by a lower alkyl group, R 2 is a phenyl 
group substituted by a group selected from a halogen atom and a lower alkoxy group, a 
lower alkyl-substituted heteroaryl group or a lower alkoxy-substituted heteroaryl group 

and Q is methylene group. 

11. The compound according to Claim 8 in which the group of the 
formula: R^COq-Y-Z- is a 4-(mono- or di-lower alkylamino-lower alkyl)benzoyl group; 
a 4-(pyrrolidino-lower alkyl)benzoyl group; a 4-(di-lower alkylamino-lower alkoxy)- 
benzoyl group; a 3-(di-lower alkylamino-lower alkoxy)-4-(di-lower alkylamino-lower 
alkoxy)benzoyl group; a 4-(piperidino-lower alkoxy)benzoyl group; a 4-[N-lower alkyl- 
N-(di-lower alkylamino-lower alkyl)amino]benzoyl group; a 4-[N-lower alkanoyl-N- 
(di-lower alkylamino-lower alkyl)ainino]benzoyl group; a 4-[N-lower alkenoyl-N-(di- 
lower alkylamino-lower alkyl)amino]benzoyl group; a 4-[N-(cyclo-lower alkyl- 
carbonyl)-N-(di-lower alkylamino-lower a!kyl)amino]benzoyl group; a 4-[N-(lower 
alkoxy-lower alkoxycaibonyl)-N-(di-lower alkylamino-lower alkyl)amino]benzoyl 
group; a 4-[N-lower alkanoyl-N-(pyrroh\iino-lower alkyl)amino]benzoyl group; a [1- 
(lower alkyl)piperidin-4-yl]carbonyl group; a 4-[N-lower alkyl-N-(di-lower alkylamino- 
lower alkyl)ammo]piperidinocarbonyl group; a 4-[N-(cyclo-lower alkylcarbonyl)-N-(di- 
lower alkylamino-lower alkyl)amino]- piperidinocarbonyl group; a 4-[4-(di-lower 
alkyl)piperidino]piperidinocarbonyl group; a [1 -(lower alkyl)piperidin-4-yl]lower 
alkanoyl group; a [l-(lower alkyl)piperidin-4-yl]lower alkenoyl group; a 4-(di-lower 
alkylamino-lower alkyl)cyclohexylcarbonyl group; a 4-(mono- or di-lower alkylamino)- 
cyclohexylcarbonyl group; a 4-[N-lower alkanoyl-N-(di-lower alkylamino-lower 
alkyl)amino]cyclohexylcarbonyl group; a 4-[N-lower alkenoyl-N-(di-lower alkylamino- 
lower alkyl)amino]cyclohexylcarbonyl group; a 4-[N-heteroarylcarbonyl-N-(di-lower 
alkylamino-lower alkyl)amino]cyclohexyl-carbonyl group; a 4-[N-lower alkylthio- 
caibamoyl-N-(di-lower alkylamino-lower alkyl)amino]cyclohexylcarbonyl group; a 4- 
[N-(di-lower alkylamino-lower alkyl)-N-(lower alkylsulfonyl)amino]cyclohexyl- 
carbonyl group; a 4-[[N-lower alkyl-N-(hydroxy-lower alkyl)amino]lower alkyl]- 
cyclohexylcarbonyl group; a 4-[[N-lower alkyl-N-(lower alkoxy-lower alkyl)amino]- 
lower alkyl]cyclohexylcarbonyl group; a 4-[[N-lower alkanoyl-N-(di-lower alkylamino- 
lower alkyl)amino]lower alkyl]cyclohexylcarbonyl group; a 4-[[N-(cyclo-lower 
alkylcarbonyl)-N-(di-lower alkylamino-lower alkyl)amino]lower alkyl]cyclohexyl- 
carbonyl group; a 4-(pyrrolidino)cyclohexylcarbonyl group; a 4-(hydroxypyrrolidino)- 
cyclohexylcarbonyl group; or a 4-(piperidino)cyclohexylcarbonyl group, and R 2 is a 
phenyl group substituted by one or two groups selected from an ethoxy group and a 
fluorine atom, an ethoxypyridyl group, a propylpyridyl group or a propylthiazolyl group. 

12. The compound according to Claim 10 or 11 in which R is 3- 
ethoxyphenyl group, 6-propylpyridin-2-yl group, 6-ethoxypyridin-2-yl group, 2-propyl- 
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l,3-thiazol-4-yl group or 3-ethoxy-2-fluorophenyl group. 

13. A compound which is 
l-(3-ethoxybenzyl)-4-[^ 1 -yl]- 1 H- 

pyrazolo[3,4-d]pyrinndine; 
5 1 -(3-ethoxybenzyl)-4- [4- [4~[2-( 1 -piperidyl)ethoxy]b enzoyl]pip erazin- 1 -yl] - 1 H- 

* 

pyrazolo[3,4-d]pyrimidine; 
l-(3-e1hoxybenzyl)-4-[4-[4-(dimeth^ 
pyrazolo[3 ,4-d]pyrimidine; 

1 -(3-ethoxybenzyl)-4-[4-[4-^ 1 -yl]- 1 H- 

1 0 pyrazolo[3,4-d]pyrimidine; 

1 -(3 -ethoxybenzyl)-4-[4-[4-(l -pyrrolidinylmethyl)benzoyl]piperazin- 1 -yl]- 1 H- 

pyrazolo[3 ,4-d]pyriniidine; 

l-(3-ethoxybenzyl)-4-[4-[4~|Ttf-te^^ 

amino]benzoyl]piperazin- 1 -yl] - 1 H-pyrazolo [3 ,4-d]pyrimidine; 
15 1 -(3-ethoxybenzyl)-4-[4-[4-[N-[(2-mefo^ 

ethyl]amino]benzoyl]piperazin- 1 -yl]- 1 H-pyrazolo[3 5 4-d]pyrimidine; 

l-(3-e1hoxybenzyl)-4-[4-[4-|^ 

piperazin- 1 -yl] - 1 H-pyrazolo[3 ,4-d]pyrimidine; 

1 -(3 -ethoxybenzyl)-4- [4- [( 1 -propylpiperidin-4-yl) carbonyl]piperazin- 1 -yl] - 1 H- 
20 pyrazolo[3 5 4-d]pyrimidine; 

1 -(3 -ethoxybenzyl)-4- [4-[3 -(1 -isopropylpiperidin-4-yl)propionyl]piperazin- 1 -yl] - 1 H- 
pyrazolo[3 ,4-d]pyrimidine; 

1 -(3 -ethoxybenzyl)-4- [4-[ [trans-4-(dimethylamiiioniethyl)cyclohexyl] carbonyl] - 
piperazin- 1 -yl] - 1 H-pyrazolo [3 ,4-d]pyrimidine; 
25 l-(3-ethoxybenzyl)-4-[4-[[tr^ 
lH-pyrazolo[3,4-d]pyrimidine; 

1 -(3-ethoxybenzyl)-4- [4-[(E)-3-(l -isopropylpiperidin-4-yl)acryloyl]piperazin- 1 -yl]- 1 H- 

pyrazolo [3 5 4-d]pyrimidine; 

l-(3-ethoxybenzyl)-4-[4-[4-[3-(dim^ 
3 0 piperazin- 1 -yl] - 1 H-pyrazolo [3 ,4-d]pyrimidine; 

1 -[(6-propylpyridin-2-yl)me^ 

benzoyl]piperazin- 1 -yl] - 1 H-pyrazolo [3 ,4-d]pyrinaidine; 

l-(3-ethoxybenzyl)-4-[4-[4-|N-acetyl^^ 

piperazin- 1 -yl]-lH-pyrazolo[3,4-d]pyrimidine; 
35 l-(3-ethoxybenzyl)-4-[4-[4-psf-acetyl-N-[2-(dimethylamino)e 

piperazin- 1 -yl] - 1 H-pyrazolo[3 ,4-d]pyrimidine; 
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1 -(3-ethoxybenzyl)-4-[4-[4-^^ 
[3 ,4-d]pyrimidine; 

1 -(3-e1hoxybenzyl)-4-[4-[(1xans-4^^ 1 -yl] - 1 H- 

pyrazolo[3 5 4-d]pyrimidine; 
5 1 -(3-ethoxybenzyl)-4-[4-[[trans-4-((3 S)-3-hydroxy- 1 -pyrrolidinyl)cyclohexyl]- 
carbonyl]piperazin- 1 -yl]- 1 H-pyrazolo[3,4-d]pyrimidine; 
l-(3-ethoxyben2yl)-4-[4-[[trans-4-^ 

cyclohexyl] carbonyl]piperazin- 1 -yl]- 1 H-pyrazolo [3 5 4-d]pyrimidine; 
l-(3-e1hoxybenzyl)-4-[4-[[trans-4-^ 
1 0 cyclohexyl] carbonyl]piperazin- 1 -yl]- 1 H-pyrazolo[3 3 4-d]pyrimidine; 
l-(3-ethoxyben2yl)-4-[4-[[trai^ 

cyclohexyl] carbonyl]piperazin- 1 -yl]- 1 H-pyrazolo [3 3 4-d]pyriinidine; 

■ 

1 -(3-ethoxybenzyl)-4-[4-[[frans-4^ 
ethyl]aniino]cyclohexyl]carbonyl]pipe^ 
1 5 l-[(2-propyl-l ,3-tlnazol-4-yl)methyl]-4-^ 

ethyl] amino] -benzoyl]piperazin- 1 -yl] - 1 H-pyrazolo [3 ,4-d]pyrimidine; 

1 -[(6-ethoxypyridin-2-yl)methyl] -4-[4-[ [trans-4-( 1 -pyrrolidinyl)cyclohexyl]carbonyl]- 

piperazin-l-yl]-lH-pyrazolo[3,4-d]pyrimidine; 

1 -[(6-propylpyridin--2-yl)methyl]-4-[4-[[trans-4-(l -pyrrolidinyl)cyclohexyl]carbonyl]- 
20 piperazin- 1 -yl]- 1 H-pyrazolo[3 ,4-d]pyrimidine; 
1 -[(6-propylpyridin-2-yl)methyy 
carbonyl]piperazin- 1 -yl]- 1 H-pyrazolo[3,4-d]pyrimidine; 
l-[(6-propylpyridin-2-yl)methyl]-4-[4-^^ 

aminomethyl] cyclohexyl]carbonyl]piperazin- 1 -yl]- 1 H-pyrazolo[3 ,4-d]pyrimidine; 
25 l-[(2-propyl-l 3 3-tMazol-4-yl)me^ 

oxy]benzoyl]piperazin- 1 -yl]-l H-pyrazolo[3,4-d]pyrimidine; 
l-[(6-propylpyridin-2-yl)methyl]-4-[4-[[trans-4-(dipropylaiiiino)cy 
piperazin- 1 -yl]- 1 H-pyrazolo[3 ,4-d]pyrimidine; 

1 -[(2-propyl-l ,3-Mazol-4-yl)methyl]-4-[4-[[trans-4-(dipropylamino)cyclohexyl]- 
30 carbonyl]piperazin-l -yl]-l H-pyrazolo[3 3 4-d]pyriinidine; 
l-[(6-propylpyridin-2-yl)methyl]^ 
piperazin- 1 -yl]- 1 H-pyrazolo[3 ,4-d]pyrimidine; 

1 -[(6-ethoxypyridin-2-yl)methyl]-4-[4-[[trans-4-(l -piperidyl)cyclohexyl]carbonyl]- 
piperazin-l-yl]-lH-pyrazolo[3,4-d]pyrimidine; 
35 1 -[(2-propyl- 1 ,3 -thiazol-4-yl)methyl] -4- [4- [ [trans -4-( 1 -piperidyl)cyclohexyl]-carbonyl]- 
piperazin- 1 -yl]- 1 H-pyrazolo[3 ,4-d]pyrimidine; 
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l-(3-ethoxybenzyl)-4-[4-[[1rans-4-(e^^ 
1 H-pyrazolo [3 ,4-d]pyrimidine; 
l-(3-ethoxybenzyl)-4-[4-[3-[2-(diiso^^^ 

(dimethyl)propyloxy]benzoyl]piperazin- 1 -yl]- 1 H-pyrazolo[3 ,4-dJpyrimidine; 
5 l-(3-ethoxybenzyl)-4-[4-[4-^ 

amino Jpiperidinocarbonyljpiperazm- 1 -yl] - 1 H- pyrazolo[3 ,4-d]pyrimidine; 
1 -(3-ethoxybenzyl)-4-[4-[4-(3,3-dimethylpi^ 
yI]-lH- pyrazolo[3,4-dJpyrimidine; 
l-(3-ethoxybenzyl)-4-[4-[4-QSI-eth^ 
1 0 carbonyl]piperazin- 1 -yl]- 1 H- pyrazolo [3 ,4-dJpyrimidine; 
l-[(6-propylpyridin-2-yl)methyl]-^ 

cyclohexyl] carbonyljpiperazin- 1 -yl]- 1 H-pyrazolo [3 ,4-d]pyrimidine; 
l-[(6-propylpyridin-2-yl)methylJ^ 

aminojmethyl J cyclohexyl] carbonyljpiperazin- 1 -yl] - 1 H-pyrazolo [3 ,4-d]pyrimidine; 
1 5 1 -[(6-e&oxypyridm-2-yl)me^ 

aminojmethyljcyclohexyljcarbonyljpiperaz 
l-(3-ethoxybenzyl)-4-[4-[[trans-4-[^ 

cyclohexyl] carbonyljpiperazin- 1 -yl] - 1 H-pyrazolo[3 ,4-d]pyrimidine; 
1 -[(2-propyl-l >thiazol-4-yl)me^^ 
20 ethyl] amino]methyl] cyclohexyl] carbonyljpiperazin- 1 -yl]- 1 H-pyrazolo [3 ,4-dJ - 
pyrimidine; 

l-(3-ethoxybenzyl)-4-[4-[[trans-4-[^ 

cyclohexyl] carbonyljpiperazin- 1 -yl]- 1 H-pyrazolo[3 ,4-d]pyrimidine; 
H(6-propylpyridin-2-yl)methy 
25 (methanesulfonyl) amino JcyclohexylJ carbonyljpiperazin- 1 -yl]- 1 H-pyrazolo[3 ,4- 
d]pyrimidine; 

l-[(6-ethoxypyridin-2-yl)methylJ-4^^ 

(methanesulfonyl)aminoJcyclohexylJcarbonylJpiperazin-l-ylJ-lH-pyr 
pyrimidine; 
30 l-[(2-propyl-l>tWazol-4-y^ 

(methanesulfonyl)aminoJcyclohexylJcaA^ 
pyrimidine; 

l-[(6-propylpyridin-2-yl)methylJ-4-[4-[[trans-4-[[N-[2-(dimetiiyl 
pivaloylaminojmethyljcyclohexyl] carbonyljpiperazin- 1 -yl]- 1 H-pyrazolo[3 ,4-d]- 
35 pyrimidine; 

H(6-propylpyridin-2-yl)methylJ-4^ 
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(dimethylainino)ethyl]amino]me1hyl]cyclohexy 

pyrazolo[3,4-d]pyrimidine; 

l-(3-ethoxybenzyl)-4^4-[[trans-4-^ 

cyclohexyl] carbonyl]piperazin- 1 -yl]- 1 H-pyrazolo[3,4-d]pyrimidine; 
l-(3-ethoxy-2-fluorobenzyl)-4-[4-[(tr^ 
piperazin- 1 -yl] - 1 H-pyrazolo[3 ,4-d]pyrimidine; 
l<3-ethoxy-2-fluorobenzyl)-4-[4-[^ 

methyl] cyclohexyl] carbonyl]piperazin- 1 -yl] - 1 H-pyrazolo [3 ,4-d] pyriinidine; 

l-(3-ethoxy-2-fluorobenzyl)-4-[4~^ 

pyrazolo[3,4-d]pyrimidine; 

l-(3-etlioxy-2-fluorobenzyl)-4-[4-[4-[N-acetyl-N-[2-(dimethyl 
benzoyl] -piperazin- 1 -yl] - 1 H-pyrazolo[3 ,4-d]pyriinidine; 
or a pharmaceutically acceptable salt thereof. 

14. A method for preparing a compound of the following formula [I-A]: 



wherein R is 

(A) a substituted aryl group, 

(B) an optionally substituted nitrogen-containing aliphatic heteromonocyclic group, 

(C) a substituted cyclo-lower alkyl group, 

(D) an optionally substituted amino group, or 

(E) a substituted heteroaryl group, 

R 2 is (a) an optionally substituted heteroaryl group or (b) an optionally substituted aryl 
group, 

Y is a single bond, a lower alkylene group or a lower alkenylene group, 
Z a is a group of the formula: -CO-, -S0 2 - or ON-CN, 

Q is a lower alkylene group, and q is an integer of 0 or 1 , which comprises reacting a 
compound of the formula [II]: 



wherein the symbols are the same as defined above or a salt thereof with a compound of 
the formula [HI]: 




/ — \ N=\ 



[I-A] 
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R^o) q -Y-z a -OR 3 [iiq 

wherein R 3 is a hydrogen atom, a lower alkyl group or a benzyl group and other 
symbols are the same as defined above or a salt thereof. 

15. A method for preparing a compound of the formula [I-B] : 

r'-^y-cHj-n^n-^Qn pB] 

w 

wherein R 1 is 

(A) a substituted aryl group, 

(B) an optionally substituted nitrogen-containing aliphatic heteromonocyclic group, 

(C) a substituted cyclo-lower alkyl group, 

(D) an optionally substituted amino group, or 

(E) a substituted heteroaryl group, 

R 2 is (a) an optionally substituted heteroaryl group or (b) an optionally substituted aryl 
group, 

Y is a single bond, a lower alkylene group or a lower alkenylene group, 

Q is a lower alkylene group, and q is an integer of 0 or 1 , which comprises reacting a 

compound of the formula [II] : 

r~\ , N =\ 



HN N— ^ y N 



vv 



R 2 



wherein the symbols are the same as defined above or a salt thereof with an aldehyde 

compound of the formula [IV]: 

R'-COVY-CHO [IV] 

wherein the symbols are the same as defined above. 

16. A method for preparing a compound of the formula [I-C] : 

f—\ [I " C] 

vv r2 

wherein R 11 is an amino group optionally substituted by a group selected from a lower 
alkyl group, a (mono- or di-lower alkyl)amino-lower alkyl group and a nitrogen- 
containing aliphatic heteromonocyclic group-substituted lower alkyl group, Z a is a 
group of the formula: -CO-, -S0 2 - or =C=N-CN, R 2 is (a) an optionally substituted 




Z a -N N-^. N 
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heteroaryl group or (b) an optionally substituted aryl group, and Q is a lower alkylene 
group, which comprises reacting a carboxylic acid compound of the formula [V]: 




,N 

m 



Z a -N N-^N 



V/ 

wherein the symbols are the same as defined above or a salt thereof with a compound of 
the formula [VI]: 
R n -H [VI] 

wherein R 11 is the same as defined above or a salt thereof. 

17. A method for preparing a compound of the formula [I-D] : 

^12^7) XT 
K W N / — \ N=\ 

/- N w N A/ [I-D] 

VV r2 

wherein R 12 is an optionally substituted nitrogen-rontaining aliphatic heteromonocyclic 
group or an optionally substituted amino group, R 2 is (a) an optionally substituted 
heteroaryl group or (b) an optionally substituted aryl group, and Q is a lower alkylene 
group, which comprises reacting a compound of the formula [VII] : 

W 2 / — \ N=\ 
V-N N— (\ N 



4- ,N._.R 2 



[VH] 

- ... .R 2 
'N Q 

wherein W is a reactive residue and other symbols are the same as defined above with a 
compound of the formula [VIII]: 

r12 0ot [vni] 

wherein the symbol is the same as defined above or a salt thereof, or 
reacting a compound of the formula [II]: 

wherein the symbols are the same as defined above or a salt thereof with a compound of 
the formula [IX]: 
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wherein the symbol is the same as defined above. 

18. A pharmaceutical composition which comprises as an active 
ingredient a compound claimed in any one of the Claims 1 to 13 or a pharmaceutically 
acceptable salt thereof and a pharmaceutically acceptable carrier therefor. 

19. A method for prophylaxis and/or treatment of small conductance 
potassium channel (SK channel)-related diseases which comprises administering a 
compound claimed in any one of Claims 1 to 13 or a pharmaceutically acceptable salt 
thereof to a subject in need of the prophylaxis and/or treatment of such diseases. 

20. The method according to Claim 19, in which the SK channel-related 
disease is one selected from gastrointestinal motility disorders, central nervous system 
disorders, emotional disorders, myotonic muscular dystrophy and sleep apnea. 

21. The method according to Claim 20, in which the gastrointestinal 
motility disorder is constipation, irritable bowel syndrome, gastoroesophageal reflux 
disease, or post operative ileus. 

22. The method according to Claim 20, in which the central nervous 
system disorders is memory and learning disorders including Arzheimer's disease or 
depression. 



